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A YEAR'S PROGRESS ON THE PANAMA CANAL. 

The progress of work during the year 1907 on the 
Panama Canal was such as to confirm the recent esti- 
mate of Secretary Taft and Colonel Goethals that this 
great work will be finished in six years' time. During 
the past twelvemonth there was excavated along the 
line of the canal a total of 16,764,095 cubic yard' - . Of 
this amount, about 11,000,000 cubic yards was removed 
by steam shovels, and over 4.800,000 cubic yards by 
dredges. The greatest results, of course, were shown 
in the Culebra division, from which alone over 9,000,000 
cubic yards was taken out.^jApcording to figures pub- 
lished in the Canal Record, when the work was taken 
over by the Americans from the French in May, 1904, 
it was estimated that 57,600,000 cubic yards would have 
to be removed from the canal prism in the Culebra 
division alone. At the close of last year, of that total 
amount, 12,800,000 cubic yards had been excavated, 
leaving 44,800,000 cubic yards still to be removed. If 
the present rate of progress can be kept up, this work 
should be completed in less than five years. The grand 
total of all excavation, dry and wet, inside and outside 
the canal prism, completed since we took control, is 
22,758,291 cubic yards, and practically the whole of 
this has been done since January 1, 1906, when the 
real work of excavation began. The total work of 
excavation done by the French during their ten years 
of active operation was 81,548,000 cubic yards. The 
amount of excavation in a given time has been steadily 
rising, and this is a most encouraging feature of the 
work. ["For the first time on record, the 2,000,000 cubic 
yard limit of monthly excavation was reached and, 
indeed, passed. This occurred in December of last 
year, when 2,200,539 cubic yards was removed. It now 
seems certain that the Culebra cut will not be the 
determining factor in th3 time of completion of the 
canal, but rather the vast and difficult work of build- 
ing the Gatun dams and locks. T 

♦ • > » ♦ 

THE LESSONS OF THE PARKER BUILDING EIRE. 

It will be unfortunate if the burning of the Parker 
building in New York serves to shake the faith of the 
public in genuine, up-to-date fireproof construction. It 
will also be unfortunate if this fire fails to teach the 
public that fireproof construction, if it is to withstand 
fire, must be what it purports to be, and not the kind 
of ineffective makeshift which burned up so completely 
in this twelve-story building. There is no such thing 
as near-fireproof. A building will either burn and be 
gutted, or it will not. It is not sufficient to say of a 
building that its component parts are incombustible; 
for incombustible materials may be so put together 
tlxat, under the attack of a fierce fire, they will lose 
their cohesion, and the whole mass will inevitably 
come down, either piecemeal or in one general col- 
lapse. We are informed that the reports of the engi- 
neers and fire experts who have examined the Parker 
building, show that the structure was of that altogether 
too numerous class which by courtesy is called fire- 
nroof, but which actually offers but little protection 
for, the contents, and, should the fire gain more than 
a certain amount of headway, is damageable all the 
way from five per cent to ninety per cent of its cost 
value. 

There is a broad difference between the admirably- 
constructed skyscrapers of New York or other really 
fireproof buildings of the first class and the semi-fire- 
proof class to which the Parker building belongs. The 
outer walls of this structure were of stone, brick, and 
terra cotta; its skeleton was of cast-iron columns and 



steel beams with a floor tiling of fireproof hollow tile. 
But the floor system presented the absolutely inexcus- 
able defect, so common in many buildings put up a few 
years ago in this city, of having no protection what- 
ever for the lower flanges of the steel beams and the 
main girders. If anyone who reads this statement may 
happen to be engaged in an office or loft, where he can 
look up and see the bottom flanges of the floor beams 
and girders exposed to view at the springing of the 
floor arches, he may set it down at once that he is in 
a building which is not in any strict sense fireproof, 
even though the separate materials of its construction 
are incombustible. The peril of the exposed bottom 
flange lies in the fact that, if the floor lofts of a build- 
ing are more or less crowded with combustible ma- 
terial, as in the case of the Parker building, and a 
fierce fire should once get under headway, the heat, 
acting directly on the steel, may soon raise it to a 
temperature where it loses its tensile strength, and 
stretches, letting down the whole floor of which it 
forms a part on to the floor below. The impact of this 
falling mass, which will probably be scores of tons in 
weight, would probably carry away the floors beneath, 
and thus, as in the case of the Parker building, a huge 
internal shaft would be opened through the building, 
and, under the fierce draft engendered, the whole build- 
ing would soon become a seething furnace. 

Other grave defects reported by the fire experts are 
that the elevator shafts and stairways opened into 
every story; that iron shutters of an inferior order 
protected only a few of the windows; and that the- 
water supply permitted the firemen to reach only to the 
fifth floor. Furthermore, although the building was 
put up for light office purposes, it was subsequently 
occupied as a manufacturing plant, loaded with ma- 
chinery, and filled with combustible materials. 

Although there has been a marked advance in the 
quality of fireproofing, and the methods of applying it, 
so that the best types of building used for office and 
other commercial purposes are probably quite fireproof, 
there is a call for stricter laws and more rigid enforce- 
ment of them in the case of the smaller and less costly 
type of so-called fireproof buildings, of which such an 
enormous number is being put up every year in our 
large cities. The law should demand that every square 
inch of the steel frame be thoroughly protected from 
fire, either by hollow tile or first-class cement protec- 
tion. The various stories must be isolated one from 
the other by carefully inclosing the elevators and stair 
shafts; and with a view to preventing the communica- 
tion of fire from the outside of the building, the ex- 
ternal openings should be protected by metal sashes 
and wire glass. Furthermore, a rigid inspection should 
be made by competent experts of all the older struc- 
tures of the Parker building type, and measures taken 
to remedy, as far as possible, the defects in the fire- 
proofing arrangements. These provisions might include 
the inclosing of shafts, the protection of windows, and 
the supplying of water, hose, and fire alarms sufficient 
to check an incipient fire, and prevent it from making 
the rapid sweep of the whole building that occurred 
in the recent disaster. 



THE ENLARGEMENT OF THE ASSOUAN DAM. 

The changes in the Assouan dam, designed by .the 
ate Sir Benjamin Baker for the purpose of increasing 
its height and giving it greater mass and strength to 
resist the increased .head of water, were recently made 
the subject of criticism by Sir William Willcock in a 
lecture delivered last December before the Khedivial 
Geographical Society, when he said: "This extra ex- 
penditure of time and money for such a trifling result 
may certainly be classed as one of those unremunera- 
tive works against which the State to-day is setting 
its face like a flint. The additional width of base of 
five meters is being built, not on a foundation de- 
signed and prepared for supporting a massive wall 
subjected to an ever-varying pressure, but on the 
apron designed and constructed for insuring a safe 
flow of water along its surface. This patchwork addi- 
tion of unhomogeneous masonry is to be tied by count- 
less iron bars to the downstream face of the main 
dam; and if the new work settles anywhere, as it 
may do, it is within the range of probability that it 
will tear off the facework of the dam, which face- 
work, as built, is itself unhomogeneous with the in- 
terior masonry of the dam." 

Although it is true that the apron in front of the 
toe of the present dam was not prepared specifically 
for supporting a massive wall subjected to varying 
pressures, the character of this construction is such 
that it is admirably adapted for that very purpose. 
In the issue of the Scientific Amebican of July 15, 
1907, we gave an illustrated description of the .build- 
ing ff th'» apron, and the solid character of the 
work is shown in the great care taken in preparing 
the underlying rock and in building up the rubble 
masonry upon it. The river bed was first unwatered, 
and then all the faulty rock was blasted out until the 
solid underlying rock was exposed. This work en- 
tailed some very heavy excavation, which in places 
was carried down to considerable depths. The whole 
of these depressions and cavities were then filled up 



with rubble masonry of a heavy and solid nature, set 
in 4 to 1 cement mortar, and finally the whole or the 
work was faced with squared granite blocks laid in a 
2 to 1 cement mortar. As this masonry apron ex- 
tends for some 60 feet from the toe of the dam, it 
can be seen that it will afford a good foundation for 
the 15 feet additional width of masonry which is to 
form the addition to the existing dam. It is true, as 
Sir William asserts, that the additional work is to 
be tied by steel bars to the downstream face of the 
main dam. The object of this is to allow the new 
work to reach the same temperature as the old work 
before the final bond between the two is made — 
otherwise serious temperature stresses might be set 
up in the dam. After equality of temperature has been 
reached, the 8-inch space between the old and the new 
work will be grouted up, and the whole structure as 
thus combined will be raised by the addition of 7 
meters to its existing height. It is outside the range 
of probability that this 15-foot addition will cause any 
settlement of a foundation already so carefully pre- 
pared, and which has stood successfully the heavy 
impact of the water passing through the sluices of 
the dam. The combination of the steel bars and the 
cement grouting should give an excellent bond between 
the old work and the new; and we can see no reason 
why the dam, as thus reinforced and raised, should 
not act as one monolithic structure. 



THE FASTEST WARSHIP AFLOAT. 

Qrhe "Tartar," one. of the five new-33-knot British 
destroyers, which had already, in its preliminary 
trials, broken the world's record for speed by attain- 
ing 35.952 knots on an Admiralty course, carried out 
its final speed trials in December, in the presence 
of various Admiralty officials. The vessel main- 
tained the unprecedented speed of 35.363 knots 
throughout a continuous run of six hours' duration, 
thus covering a total distance of about 212 knots dur- 
ing this period. On six runs over the measured Ad- 
miralty knot during the six hours' run the mean 
speed proved to be 35.672 knots, and the best speed 
attained on. any one run was 37.037 knots, thus creat- 
ing still another record.J-This vessel, which was built 
by Messrs. John I. Thornycroft & Co., is one of the 
first five high-speed ocean-going destroyers now being 
completed for the Admiralty, one of which, the "Ghur- 
ka," was illustrated in the Scientific American of 
January 4. 

(jThe turbines of the "Tartar" are of the Parsons type, 
and steam is supplied by Thornycroft boilers using 
oil fuel. 3 Of the other boats of this class, the "Cos- 
sack" on the six hours' run averaged 33.1 knots; the 
"Ghurka," 33.91 knots; and the "Mohawk," 35.29 
knots. They are of 750 tons displacement and 17,000 
contract horse-power. Great interest will attach ,to 
the trials of the destroyer "Swift," an 1,800-ton ves- 
sel, designed to make 36 knots. 



PENNSYLVANIA RAILROAD DELAYS IMPROVEMENTS 

The statement recently given out by President James 
McCrea, that because of the unsatisfactory outlook for 
raising new capital in 1908, it was necessary and pru- 
dent for the company to continue its policy of not be- 
ginning any new work and of not committing the com- 
pany to any capital requirements except those abso- 
lutely necessary to economically handle its traffic, has 
taken effect in several reductions. Although no work 
will be giveir up that will in any way affect public 
convenience, the activity of the railroad will be less- 
ened very greatly in its improvement and construction 
department. The main projects on which operations 
will be delayed, or on which work will be decreased, 
are the New York Connecting Railway to join, the New 
York, New Haven & Hartford with the Long Island 
Railroad at Long Island City, the terminal at Bay 
Ridge, and the Greenville yards of the Pennsylvania 
on the Jersey side. The work on the Sunnyside termi- 
nal on the outskirts of Long Island City, as well as the 
work on the connecting tunnels. under Manhattan and 
on the approaches under the Bergen Hills in New 
Jersey, will be pushed with all possible energy. On 
the contrary, the building of cuts and elevated struc- 
tures to abolish the grade crossings between Flatbush 
Avenue station, Brooklyn, Long Island City, Jamaica. 
Manhattan Beach, East New York, and Bay Ridge, will 
,be,h?ld up where it has not already been started. The 
New York Connecting Railway running from Ward's 
Island Bridge to join with the New Haven twelve 
miles to the northward, will not be connected. The 
so-called Glendale cut-off joining the main line of the 
Long Island from the Mpntauk Division to Rockaway 
Beach, will not be begun for the present. The new 
piers at Newtown Creek and the electrification from 
Newark to Jersey City will be held up, while the two 
double^track tunnels through the Bergen .Hills, and 
bridges across the meadows, will be pushed ahead with 
all rapidity, as was stated above. At the terminal at 
Eighth Avenue and 32d Street, the work continued 
will be slightly reduced in volume. Although the 
twenty-eight acres of buildings and yards were to have 
been completed in 1909, they will be delayed from six 
months to a year. 
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THE HEAVENS IN FEBRUARY. 

BY HENRY NORRIS RUSSELL, PH.D. 

The past month has given us several interesting 
examples of the advantages of astronomical photo- 
graphy in a field which it had only recently entered — 
namely, the following of faint comets. 

The camera is at a great disadvantage, so far as 
the discovery of comets goes; for it can photograph 
hut a very small part of the sky at once, and it is only 
hy chance that this may happen to include the comet. 
The visual observer, on the other hand, may in an 
hour or two "sweep" over a very large region, and 
he is therefore far more likely to pick it up. But 
when once a comet has been observed, and its orbit 
found, we can predict its position at any time, and 
the great power of photography in revealing faint ob- 
jects is at our disposal, and this is true even if the 
comet is moving rapidly, for we can calculate how 
fast it seems to go and point our instruments ac- 
cordingly, following the moving object even though 
we cannot see it. 

We can also calculate where the comet was before 
its discovery, and thus in some cases it has been de- 
tected on photographs, made before the comet's exist- 
ence was known, which happened to include it. The 
most striking example of the kind is Kopff's comet 
(discovered in March, 1906, 
on a photograph taken in 
Heidelberg) , which was 
subsequently detected on 
plates taken in 1904 and 
1905, and also photograph- 
ed again last autumn, so 
that the observations cover 
an interval of more than 
three years, during more 
than half of which the 
comet's existence was un- 
known. 

In the present month 
similar photographic ob- 
servations have been made 
of Comet 1907 I., which 
is now retreating from the 
sun and at a great dis- 
tance, and also of Encke's 
comet. The latter, which 
has the shortest period of 
any known comet (about 
3%. years) has returned to 
perihelion more than thirty 
times since its discovery, 
and its orbit is very accur- 
ately known, so that we 
know just where to look 
for it at any time. Aided 
by such calculations, Prof. 
Wolf, of Heidelberg, has 
photographed it early in 
January, while still more 
than 200 million miles 
from the earth and nearly 
as far from the sun. It 
will rapidly grow brighter 
as it approaches us, but 
even at its best in May it 
will not be a conspicuous 
object. 

Daniel's comet, which 
was so bright last August, 
is now visible in the morn- 
ing sky, and easy to see 
in a small telescope, and 
should be observed for 
some months to come, and 
perhaps photographed a 

year hence. There is also reason to hope that Halley's 
comet, which is due at perihelion in May, 1910, may be 
photographed this year, when it is between the orbits 
of Jupiter and Saturn. 

THE HEAVENS. 

Referring to our map, we find the bright star Capella 
in Auriga almost overhead. Southeast of it is Taurus 
with Aldebaran and the Pleiades, and due south is 
Orion: Southeast of the latter lies Canis Major with 
the resplendent Sirius, at the west of which are the 
small groups of Lepus (the Hare) and Columba (the 
Dove). Eridanus and Cetus occupy the southwestern 
sky; Aries and Pisces are almost due west, and north 
of them are Pegasus (just setting), Andromeda above 
the latter, and Perseus high up near the zenith. Cas- 
siopeia and Cepheus are on the left of the pole, and 
Ursa Minor and Draco below it, while Ursa Major is 
well up to the eastward. 

The vacant region between the Pole star and Auriga 
is occupied by the modern constellation Camelopardus 
( the ' Giraffe ) . Gemini, Cancer, and Leo lie in a line 
sloping down to the right along the eastern sky. The 
first and last are fine constellations. Cancer contains 
nothing noteworthy except the star-cluster Praesepe, 
but at present Jupiter is within its borders and bright- 
ens it up very much. The head and neck of Hydra, 



the great sea-serpent, are visible in the southeast, and 
almost due south is part of the great southern con- 
stellation Argo. Its brightest star, Canopus, which is 
second only to Sirius, may now be seen, due south and 
very low down from points in the United States which 
lie south of Virginia. 

THE PLANETS 

Mercury is evening star until the 28th of February, 
when he passes through inferior conjunction, i. e., 
between, us and the sun, and becomes a morning star. 
He is best visible about the 12th of the month when 
he is at his greatest elongation, 18 deg. east of the 
sun. At the time he is easily visible in the evening 
twilight, just as it grows dark, as it sets about 7 P. M. 
There is no bright star anywhere near him, so he will 
be readily identified, especially as he is unusually bright. 

Venus is evening star, and is now very conspicuous, 
setting about 8:30 P. M. in the middle of the month. 
The most inexperienced onlooker can tell her instantly, 
since she is twenty times as bright as anything else 
in the western sky. On the afternoon of the 10th she 
passes close to Saturn, their least distance being ap- 
parently about 11/3 degrees. Mars is likewise evening 
star, setting about 10 P. M. on the 15th. He is rapidly 
moving eastward, and passes from Pisces into Aries 
during the month. He is now about 160 million miles 



moon is nearest us on the 1st and farthest away on 
the 14th. She is in conjunction with Mercury on the 
3d, Venus and Saturn on the 4th, Mars on the 6th, 
Neptune on the 13th, Jupiter on the 15th, and Uranus 
on the 27th. The conjunction with Jupiter is rather 
close. 

Princeton University Observatory. 
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distant from us, and his brightness is in marked con- 
trast to what it was last summer. 

Jupiter is in Cancer, just past opposition, and is 
visible all night long. His satellites can be seen with 
the smallest telescope, and even with a field-glass. The 
fourth satellite, which is the farthest from the planet 
(of those visible except in exceedingly large instru- 
ments) is west of it upon the 9th and 26th, and east 
on the 1st and 17th and so on at regular intervals, its 
period being 16% days. The third satellite, which is 
the brightest of all, may be found east of the planet 
on the 3d, 10th, 17th, etc., and west of it on the 7th, 
14th, etc., its period being a trifle over seven days. 
The other two satellites move so rapidly that it is 
hardly worth while to give a similar list for them. 

Saturn is evening star in Pisces. His connection 
with Venus has already been described. 

Uranus is in Sagittarius and rises about 4 A. M. 
toward the end of the month. Neptune is in Gemini, 
well placed for observation but almost impossible to 
find without a good star-chart or an equatorial tele- 
scope with graduated circles. 

THE MOON. 

New moon oeeurs at 3 A. M. on the 2d, first quarter 
at 11 P. M. on the 8th, full moon at 4 A. M. on the 
16th, and last quarter at 10 P. M. on the 24th. The 



A $28,000 PEIZE FOR A MATHEMATICAL SOLUTION. 
Pin 1665 there died in Toulouse a French lawyer, 
Pierre de Fermat, who made a hobby of mathematics, 
and enriched the treasures of that science by several 
most interesting formulas. Unfortunately, he had 
the habit of announcing his discoveries without any 
mention of the means by which he arrived thereat, 
or affording any special proof or method of proof. 
He simply inscribed them in the margin of his favorite 
copy of the Arithmetica of Diaphantos of Alexandria. 
When in 1670 his son issued a new edition of Dia- 
phantos, he printed his father's marginal notes along 
therewith. As almost every one of these notes was 
new, and had for pure mathematics some meaning and 
value, they have afforded for many years material for 
much study, discussion, and proof, [it was a long while 
before their demonstration was in any way complete; 
and there remains to this day one which is known to 

mathematicians simply as 
"the" Fermat formula or 
rule, and which has not yet 
been proved mathematical- 
ly. ' This formula or rule 
is to the effect that while 
the sum of two squares of 
whole numbers may (not 
must) amount to the square 
of another whole number 
— as for instance 6 ! + 8 2 = 
36 + 64 = 100 = 10 2 -£he 
sum of two cubes can 
never be the cube of a 
whole number; the sum of 
the fourth powers of two 
numbers can never be the 
fourth power of a whole 
number, etc.""/* 

To prove "aJ negative is, 
as a rule, more difficult 
than to demonstrate a 
positive; in fact, in law 
the burden of proof rests 
always on the one assert- 
ing the positive side of the 
question. Here the fact 
remains; Fermat's asser- 
tion that the sums of high- 
er powers than squares can 
never amount to a corre- 
sponding higher power of 
a whole number appears to 
be invariable, but no 
mathematical demonstra- 
tion thereof has as yet 
been offered. 

Jin order to stimulate 
mathematical discussion 
and demonstration, Dr. 
Paul Wolfskehl, who died 
not long ago in Darmstadt, 
left in his will a provision 
for the payment of 100,000 
marks ($25,000) to the 
first person who would af- 
f o r d the mathematical 
proof of "the" Fermat for- 
mula for all quantities. 
The Gottinger Gesellschaft 
der Wissenschaften has the consideration of solutions 
offered and the awarding of the prize to the success- 
ful applicant.*]* Such celebrated mathematicians as 
Euler, Dirichfet, and Kummer have given proofs which 
cover a number of special cases, but no one has as 
yet shown that the rule is absolute for all whole num- 
bers. 



A STRIP OF TERRITORY ADDED TO ALASKA. 

It is reported in Ottawa that a strip of territory, a 
furlong wide and some fifty miles long, will be added 
to Alaska, owing to the work that has just been com- 
pleted positively locating the 141st meridian. T nere 
was no dispute as to the location of the boundary to 
the north of Mount St. Elias, since it was agreed a 
number of years ago that the line should fdllow the 
141st meridian from that mountain northward to the 
Arctic Ocean. ..The line, however, had never been 
actually marked. Of late years the extensive mining 
operations in the White River country have led many 
prospectors to stake out claims which may or may not 
be in the United States territory. .By means of the 
telegraph, the most accurate method known, the old 
determination- made by the lunar method was checked 
up, plating the meridian about 600 feet farther east 
than it had hitherto been supposed to exist 
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A TTNIVEBSAL BENCH VIBE. 
In the accompanying illustration is shown a handy 
and convenient bench vise which has been devised by 
an English inventor. Every bench worker is fully 
aware of the trouble and difficulty encountered with 
the general tool of this type when engaged upon an 




UNIVERSAL BENCH VISE, SHOWING BAIL AND 
SOCKET ACTION. 

Intricate piece of work, and how the latter has to be 
readjusted in order to bring the most awkward points 
in a position most advantageous for working. By this 
continual loosening and reclamping of the work, 
much delay is caused. With the universal vise, how- 
ever, once the work has been clamped up in the jaws 
of . the tool, there is no necessity . to release it again 
until the task has been completed. To the bench is 
screwed a heavy socket, while the pedestal of the 
vise terminates in a ball working in this socket. In 
this manner the vise can be swung through any angle 
and turned completely around as desired, thereby 
always rendering it possible for the work to be placed 
In the most favorable position for operation. The ball 
and socket motion is controlled by a single bolt shown 
at the side of the table fixture, while by the slacken- 
ing back of two nuts the socket can be opened to per- 
mit of the entire withdrawal of the vise. In a later 
modification of this tool, which has secured a wide 
appreciation among engineers, the jaws themselves 
work upon the ball and socket principle, so that a 
double universal action is obtained, allowing the work 
to be twisted and set in any desired position. 
■»<».♦ 
A HOTOB CHAIB INVENTED BY A WOMAN. 

The accompanying illustration shows an interesting 
and Ingenious vehicle invented by Miss Ida M. 
Schmidt. 

An invalid from an early age, Miss Schmidt has 
realized the limitations of the ordinary invalid chair. 
Owing to its weight, it is impossible for an attendant 
to push it for any distance. When the automobile first 
became a commercial fact, the inventor designed a 
two-piece vehicle — the invalid chair and the tractor. 
By turning a simple thumb screw, the chair and the 
tractor were connected or detached. This proved sat- 
isfactory for street or park use, but it was found to 
be too long for turning in a narrow space. To over- 
come this difficulty, Miss Schmidt produced her pres- 
ent motor chair. It is an electric cab, complete, car- 
rying a storage battery, and under perfect control. 




It may be safely maneuvered 6n the most crowded 
walk. 

The chair is 42 inches wide, carries a 1%-horse- 
power motor, and has a capacity of about ten miles 
over ordinary city pavements. It promises to be a 
useful help, not only to invalids, but to many elderly 
persons who cannot afford an automobile and who do 
not crave speed. 



more with a force of 8,000 men, 1,500 of whom are 
Hindoos brought from Natal. 



A New Type of Fare Register to be Used on the New 
York Pay-HS-Iou-Enter Cars. 

The pay-as-you-enter cars which it is proposed to 
install on the New York city lines will be equipped 
with a device for collecting and automatically regis- 
tering fares. The chief advantage in this apparatus 
is that the conductor does not have access to the 
money until after it has been registered; immediately 
upon its registration, however, he can take all that 
he needs for the purpose of making change.' The fare 
is dropped into a slot at the top of the box, and is 
immediately registered and exposed to the conductor's 
view,' enabling him to detect bad coins and to see by 
whom they are put in. The last three or four nickels 
inserted in the machine remain in sight, giving the 
conductor some slight leeway in the matter of time. 
After being exposed to inspection, the coins are 
pushed one at. a time into a top drawer, to which the 
conductor has access. 

The operating mechanism of the machine is very 
simple. After the coin has been dropped into the 
slot, it falls to the bottom of a tube, where it bridges 
a break in an electric circuit. When this circuit is 
closed, a lever is operated which pulls the registering 
mechanism and allows the coin to slide into view. So 
simple is the mechanism, that the one part that might 
require renewal even after extended use is the battery 
of dry cells furnishing the operative power. These 
are placed beneath the cash box in a drawer. In a 
test, 175,000 registrations were made without either 
exhausting the battery or appreciably wearing out the 
parts that registered the number of coins. Should the 
registering apparatus get out of order, the usefulness 
of the apparatus, although impaired, is by no means 
destroyed. Under such conditions, the money dropped 
in the slot falls down a side chute into a locked re- 
ceptacle, to which the inspector alone has access. 
Registration can still be carried on by the conductor, 
for when the cash drawer is opened, a rod is disclosed 
that operates the register when pulled. Since only 
the conductor has the key to the change drawer, ' fares 
cannot be rung up by anyone else. 



Lake Taboe Sinking. 

According to recent reports, Lake Tahoe in the 
Sierras is falling rapidly. The lake is situated on the 
boundary of Nevada and California near Reno, Nev. 
About a month ago it was observed that the waters 
were receding. In four weeks' time they had dropped 
fully six feet. The cause of the subsidence is a' mys- 
tery. Two years ago the waters rose rapidly to such 
a height that the surrounding towns were seriously 
threatened. The lake is very deep, and is situated 
in what some believe to be an extinct volcano. Pos- 
sibly the mysterious changes of level may be due to 
volcanic action. According to. a legend of the Washoe 
Indians, the waters once were hurled out of the lake 
by some subterranean force, and overwhelmed the 
inhabitants of towns in the valley to the east. 
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Destruction of Rats by Means of Electric Current. 

An interesting device for the destruction of rats, 
mice, etc., by means of an electric current has been 
suggested and patented by A. F. von Biederheim. It 
consists of several rows of metal points arranged a 
short distance apart beside each other, connected part- 
ly to the positive and partly to the negative terminals 
of an electric high-tension circuit. The animal, on 
coming into contact with these points, is killed by the 
electric shock; the point effect at the contact with the 
animal causing the electric current to enter the in- 
terior of the body. Between the several rows of 
points there is placed a bait to attract the animals to 
be caught. The points are arranged inside of a vessel 
provided with an elevated edge, so that the victims, 
after being electrocuted and thrown aside, remain in 
the vessel. The apparatus is designed to be readily 
lowered into drain pipes, etc., in order afterward to 
be removed along with the killed animals. According 
to reports in the Austrian press, experiments have been 
made on this apparatus at the electric factory of 
Signor Galatti at Trieste with exceedingly satisfactory 
results. It is said that the apparatus is so designed 
as to kill only rats and similar vermin, while in no 
way endangering domesticated animals. 

; m « ■ I * 

Work is progressing on the Katanga Railroad, all 
but a few miles of which will be in Portuguese West 
Africa, extending westward from the Atlantic at Lobito 
Bay, near Benguela, about 800 miles to Katanga, in 
the southeastern part of the Congo State, around 
which aTre very valuable mines. Fifty miles along the 
coast are in operation, and work, is progressing on 200 



CHESS IN THBEE DIMENSIONS. 

BY OUR BERLIN CORRESPONDENT. 

An interesting improvement on the classical chess- 
board, namely, an extension of the game to a third 
dimension, has been suggested by a Hamburg physi- 
cian, Dr. Ferdinand Maack. The model presented by 
the inventor at the recent International Chess Tourna- 
ment held at Karlsbad is illustrated herewith. It 
comprises eight superposed chessboards. The new tri- 
dimensional game bears the same relation to . the 
familiar board chess as a cube does to a square. In 
fact, while the bidimensional chessboard is made up 
of 8 2 = 64 squares, the tridimensional game is" played 
with a system of 8 s =512 small parallelopipedons. 

Now, each parallelopipedon has three mathematical 
properties, namely, surfaces, edges, and apices, or 
angles, from which the moves of the various pieces 
are derived. The castle moves normally to the planes 
or parallel to the edges, the bishop moves through the 
edges, or parallel to the diagonals of planes, and the 
knight moves through apices, parallel to the general 
diagonal of the element. All three of these pieces can 
move until stopped by the limits of the compound 
board, or by another piece. (It will be observed that 
the moves of the castle and bishop are simply extended 
to three dimensions, while the knight's move is radi- 
cally different from the " knight's move in ordinary 
chess.) The queen enjoys the combined privileges of 
castle, bishop, and knight, the king's move is like the 
queen's but is limited to a single step, and the pawns 
move one step castle-wise and take diagonally or 
bishop-wise (but not knight-wise). 




CHESS IN THBEE DIMENSIONS. 

Tridimensional or cubic chess is played with the 
same typical men as board chess, but with a greater 
number of pawns. The number of pawns actually 
used depends on the operation basis adopted.. If the 
lowest board be chosen as basis, a set of "front 
pawns" and a set of "upper pawns" will, be required, 
the former serving as protection against attacks from 
above and the latter against attacks from the front. 
If, on the other hand, any one of the intermediary 
boards be chosen as basis of operation, eight "lower 
pawns" will have to be added below the higher men to 
protect against attacks from underneath. 

It is claimed that so far from being an artificial 
complication of the game, cubic chess is a natural, 
logical, and mathematical complement to the board 
chess. As chess is the play of motion par excellence, 
and as motion takes place in space, the natural evolu- 
tion of the game calls for a third dimension. On the 
other hand, chess may be said to be even more than 
a game, being the exemplification of an ancient geo- 
metrical science which could not emancipate itself 
from the two dimensions of the plane. According to a 
hypothesis suggested by Dr. Maack, the tridimensional 
game would even be the primitive chess, from which 
board chess would be only a derivation, viz., a projec- 
tion on the lowermost plane. 

Another point to be considered in this connection is 
the well-known analogy of chess . with war. In the 
same way as modern strategy has been extended to a 
third dimension by adopting airships and submarines, 
thus utilizing the whole of space, chess in order to 
remain a strategical game should avail itself of the 
whole of space, that is, .of all three dimensions. 

It will be readily understood that this ingenious ex- 
tension of the game of chess lends itself to an unex- 
pected variety of new problems likely to appeal to the 
minds of chess players. 
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ERECTION OF TEE MANHATTAN BBIDOE ACBOSS THE 
EAST BIVER. 

Now that the erection of the steel work of the long- 
delayed Manhattan Bridge over the East River has 
actually begun, It Is gratifying to note that it is being 
pushed forward with a degree of celerity which gives 
reason to hope for an early completion of this 
much-needed structure. The Brooklyn anchorage is 
completed, and the anchor chains are In place. The 
Manhattan anchorage is practically completed. The 
erection of the two towers of the main span is about 
one-half done, and, at the present rate of erection, they 
should be carried to their full height in about two 
months' time. The fixed saddles, which will be bolted 
to the top of the towers and serve to carry the main 
cables, will be 322% feet above mean high water of 
the Bast River, and, as soon as these have been put 
in place, everything will be ready for the stringing 
of the main cables — a work which the contractors ex- 
pect to carry through with far greater celerity than 
marked the stringing of the cables of the old Brooklyn 
or the Williamsburg Bridge. Because of the new 
methods which they intend to employ, they expect to 
have the cables completed within twelve months of 
the stringing of the first wire. With the cables fin- 
ished, say by the late spring, of 1909, the bridge should 
be ready for opening by the summer of 1911. 

The Manhattan Bridge will be not only the heaviest 
suspension bridge In existence, but, for its length, it 
will be the heaviest bridge of any kind yet built. Al- 
though Its span will be 140 feet less than the span 
of the big cantilevers of the Forth Bridge, the enor- 
mous load which the bridge Is designed to carry will 
call for a weight of cables and suspended superstruc- 
ture, which will easily make this the heaviest and 
strongest bridge in the world. The Forth Bridge car- 




Brooklyn Anchorage. The Arch, 46 Feet Wide, is Built to Provide Uninterrupted Street 

Thoroughfare. 
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Longitudinal Section of an Anchorage, Showing Attachment of Cable to Anchorage Bars. 



when it is stated that there are altogether six miles 
of eyebars in each anchorage. 

The foundations for the main towers extend down 
92 feet below mean high-water level. Each founda- 
tion covers an area 78 feet wide measured in the 
direction of the length of the bridge, and 144 feet 
measured transversely to the bridge. The caissons are 
56 feet in height, and above them the solid masonry 
of the piers is carried up for a further height of 67 
feet,, making a total height from foundation to cap- 
stone of the piers of 123 feet. The granite surface of 
the top of the piers is very carefully leveled off, and 
upon it is laid a wrought-steel pedestal, measuring 18 
feet by 43 feet, the foundation plate of which is 2 
Inches in thickness. The pedestal has a total depth 
of 5% feet. It is heavily ribbed, and constitutes one 
of the most massive and difficult pieces of built-up 
riveted steel work of Its kind ever constructed. Upon 
this pedestal rests the steel tower, which consists 
essentially of four huge box-section legs heavily 
braced together, each leg having a uniform width 
transversely to the axis of the bridge of 5 feet, with 
a length parallel to the . axis of the bridge varying 
from 32 feet at the base to 10 feet at the top of the 
towers. The legs are- also stiffened against lateral 
deformation by. two intersecting plate-steei diaphragms 
of a general I section, which are 7% feet in depth and 
spaced 2% feet each side of the vertical axis of the 



ries only two steam railway tracks; and, although that 
bridge is such a splendid piece of work as regards 
strength and rigidity that the fastest Scotch express 
trains run across it at full speeds of 60 miles an hour 
and over, the live load is exceedingly small compared 
with the size and mass of the cantilever. The Man- 
hattan Bridge, on the other hand, will have to carry 
no less than eight railroad tracks, in addition to a 
wide roadway for vehicles and two footpaths for pedes- 
trians. The suspension bridge proper, disregarding 
the approaches, will consist of a main span 1,470 feet 
long, and two side spans each 725 feet in length. The 
total width of the floor of the bridge will be 120 feet, 
as compared with the width of 85 feet of the old 
Brooklyn Bridge. 

The total pull of the four cables amounts to 30,000 
tons, and to resist this it is necessary to provide ex- 
ceptionally heavy anchorages. Each anchorage covers 
an area 237 feet by 181 feet 10 inches. Their height 
above ground is 135 feet; and each contains 115,000 
cubic feet of masonry and weighs 233,000 tons. The 
anchorages are built on a foundation of piles, which 
are driven as closely together as they will go under 
the toe or forward end of the anchorage, where the 
pressure is greatest, the spacing of the piles widening 
out toward the rear, where the pressure is least. The 
anchorages are built of cyclopean rubble and concrete, 
with a facing of granite. The anchor bars are imbed- 
ded in the body of the masonry and anchored to a 
massive set of anchor girders, as shown in the accom- 
panying sectional view of one of the anchorages. 
There are nine of these anchor girders to each cable. 
Eight of them carry four strands of the cable, and the 
ninth five strands, there being altogether thirty-seven 
strands in each cable. The eyebars are 110 feet long; 
and the magnitude of this work will be understood, 




The new bridge Is about a quarter of a mile to the north of the present Brooklyn Bridge. 

View from Brooklyn Side, Showing Brooklyn and Manhattan Towers and Old Brooklyn Bridge to the Left 
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tower legs. Our front-page Illustration shows one of 
these towers at a time when it had been carried up 
about two-fifths of its full height. The erection is 
being done by means of a pair of massive derricks, 
which are carried upon the tower itself, and hoisted 
to a new position as soon as the steel work has been 
built up to the full limit of their hoisting capacity. 
The steel work of the towers is riveted up in complete 
sections at the steel works, and is delivered at the 
foot of the towers on barges, from which it is hoisted 
to the top of the piers, to be finally lifted in position 
by the erecting derricks. 

The original design by the former Commissioner, 
Mr. Lindenthal, was for an eyebar suspension bridge, 
the towers of which were to be carried on huge 24-inch 
pins providing for movement of the towers in the 
longitudinal plane of the bridge — an excellent arrange- 
ment, conducing to great accuracy to the determination 
of stresses, both in the towers and on the masonry. 
When the present plans were substituted, it was de- 
cided to dispense with the pins and use the flat foot- 
ings as described above. At the same time, since the 
cables were to be rigidly attached to the tops of the 
towers, it was necessary to make the towers very much 
heavier, to enable them- to withstand the bending 
stresses which would result from the variations of the 
loading of the bridge. These bending stresses, under 
normal or working load, will cause a movement toward 
the center of the main span of from 6 to 9 inches, and 
under maximum congested load of 2 feet 1 inch. This 
means that, in addition to the vertical compressive 
load, due to the weight of the structure, there will be 
additional loads due to the 
bending over of the towers 
toward the center of the 
span. Hence these towers 
are necessarily very heavy, 
the total weight of steel in 
each one being 6,500 tons, 
or from 1,500 to 1,700 tons 
more than would have 
been necessary had the 
towers been free to move 
on pins at their base. The 
total load on each tower 
is 32,000 tons under the 
maximum possible conges- 
tion of traffic on the 
bridge. The area, of the 
metal in the towers at the 
top is 4,400 square inches, 
and at the base 14,800 
square inches. The maxi- 
mum possible unit press- 
ure on the steel of the 
towers at the base, under 
congestive load, is 27,500 
pounds per square inch, 
this including both the 
vertical loads and the 
stresses due to tjie bend- 
ing of the towers. The 
maximum unit stress un- 
der the reasonable ordi- 
nary working load Will be 
20,000 pounds per square 
inch. It should be ex- 
plained here that the max- 
imum congested load with 
four tracks crowded from 
end to end, the roadway a 

continuous jam of vehicles, and the footpath crowded 
with people, is 8 tons per linear foot of the bridge, 
and the maximum assumed working or ordinary load 
is 4 tons per linear foot. 

The main cables are 21% inches in diameter meas- 
ured on the wires without the wrapping or sheathing. 
Each of the four cables contains 9,472 wires, 3/16 of 
an inch in diameter, all of which are galvanized. The 
total length of single wire in all the four cables will 
be 23,100 miles, or nearly sufficient to girdle the entire 
earth. The wire will have an ultimate strength of 
215,000 pounds to the square inch, and the main cables 
will be subjected to a working load of 60,000 pounds, 
and a congestive load of 73,000 pounds to the square 
inch. 

The suspended roadway will consist of four trusses, 
carried in the planes of the legs of the towers, each 
truss being -24 feet deep center to center of chords. 
Each pair of trusses will measure 28 feet from cen- 
ter to center, with a spacing of 40. feet between- the 
inside trusses. The four railroad tracks will be car- 
ried, two of them on the lower, and two of them on 
the upper, deck of the trusses. -The two footways, 
each 10 feet wide, will be carried on the outside of 
the outer trusses, on cantilever extensions of the .floor 
beams. The central roadway for vehicles, 35 feet wide, 
will occupy the center of the bridge jon the level of 
the lower deck of, the trusses. 

A novel feature will be the use of nickel steel in 
the upper and lower truss chords, which will be sub- 
jected to a working stress of 40,000 pounds to the 



square inch. The nickel-steel rivets will be subject to 
a working stress of 20,000 pounds to the square inch. 
In spite of the higher cost of the nickel steel, the sav- 
ing in weight will be such as to make the trusses 
actually cheaper than if they were built entirely of 
ordinary structural steel. The wejght of steel in the 
superstructure from anchorage to anchorage, exclusive 
of the cables, is 10,500 tons of carbon steel and 8,000 
tons of nickel steel. The weight of the cables is 6,300 
tons, and the total weight of steel in the whole bridge, 
including anchor chains, cables, towers, and suspended 
span, is 42,000 tons. 

The Bridge Department is to be congratulated on the 
fact that, in spite of the great weight and carrying 
capacity of the bridge, it will, in its completed form, 
be characterized by much of that delicacy and grace 
of appearance which has made the Brooklyn Bridge so 
justly famous; and the absence of which renders the 
Williamsburg Bridge one of the ugliest structures of 
its kind ever erected. 



The Death of Morris K. Jesup. 

In the death of Morris K. Jesup, who passed away 
on Wednesday, January 22, we have lost not only a 
gentleman who was distinguished for his active philan- 
thropy and for his achievements as a banker and a 
public-spirited citizen, but as an ardent supporter of 
science. With the exception of John D. Rockefeller, 
Peter Cooper, and Andrew Carnegie, it may safely be 
said that no American has ever spent money so liber- 
ally in adding to the sum total of human knowledge. 
Passing over Mr. Jesup's mercantile career to those 




Top of Anchorage, Showing Eyebars to Which Cables Will be Attached. -Each Anchorage is 135 Feet 
by 237 Feet on the Base; 135 Feet High; and weighs 232,000 Tons. 
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scientific and educational endowments which should 
more properly be discussed in these columns, it should 
be noted that his benefactions in the interest of educa- 
tion consisted not merely in presenting buildings to 
American institutions of learning, but also in further- 
ing the literary and educational features of university 
life. Perhaps Mr. Jesup's interest in science found its 
fullest expression in the noble aid which he gave to 
the American Museum of Natural History during his 
long term of service as its president. Under his cease- 
less care the institution was so far enlarged, that it 
has assumed a commanding position among the mu- 
seums of the world. At a cost of one hundred thousand 
dollars, he commissioned Prof. Charles S. Sargent to 
prepare a collection of woods in the United States, 
comprising more than 400 species of native trees, re- 
presenting the forest wealth of the country. Hardly a 
scientific expedition was sent out by the museum that 
was not equipped with his. aid. Indeed, the wonderful 
anthropological collections of the museum owe their 
existence almost entirely to him. Much of this anthro- 
pological material is the outcome of a scheme to ex- 
plore the coast of the north Pacific Ocean, for the pur- 
pose of establishing the ethnological relations between 
America and Asia. Commander Peary, too, profited by 
Mr. Jesup's bounty; for not only did Mr. Jesup fit out 
one of the relief expeditions which brought Peary back 
from the Arctic, but he later became a generous sup- 
porter of Polar exploration. Fittingly enough, Com- 
mander Peary named the most northern point of land 
that he discovered Cape Morris K. Jesup. 



Goal Dust as a Cause of Mine Explosions. 

BY DAT ALLEN WILLEY. 

While many of the mining accidents in the United 
States have been due to the ignition of the gas com- 
monly known as Are damp — the hydrocarbon gas which 
is scientifically termed methane — the recent disaster 
in West Virginia, and possibly the ones in Pennsyl- 
vania, may be due to an entirely different cause, and 
their investigation may result in disclosures that 
mine dangers are far more numerous than has gen- 
erally been supposed. 

The mines which were the scene of the accident in 
West Virginia are not considered gaseous to a dan- 
gerous extent, for the reason that they were unusually 
well ventilated, the system of fans employed being 
one of the most modern in the country. The evidence 
shows that they were always carefully inspected before 
the miners began operations, and that apparently every 
precaution was taken to guard against fire or explo- 
sion. A brief outline of the disaster at Monongah is 
necessary to understand the conditions which probably 
caused it. Mining experts who have visited the work- 
ings and have obtained the evidence of reliable eye 
witnesses, agree that the first explosion occurred im- 
mediately after a portion of a train of loaded cars 
became separated from the balance of the train on an 
incline, and rushed back into the mine. When they 
were found, beside them was an electric trolley wire 
used for operating the tramway. This wire, which 
ordinarily carried a current of 280 volts, was torn 
from its fastenings by the derailing of the cars at 
the bottom of the slope. All of the testimony is to 

the effect that the explo- 
sion "gathered force"— 
being really a series of ex- 
plosions quickly following 
each other in the mines. 
The first explosion appar- 
ently was in the vicinity 
of the wrecked coal cars. 
The conclusions of several 
of the experts are that the 
disaster was actually due 
to the ignition of coal dust 
from a flame thrown out 
by the electric current Of 
the trolley wire when it 
was torn from its fasten- 
ings and the circuit ob- 
structed. 

If this is true, coal dust 
is another mine danger 
which must be more seri- 
ously regarded in the 
United States — a danger 
which can well be consid- 
ered of great magnitude, 
since this detritus is pres- 
ent in such large quanti- 
ties in many workings 
where the percentage of 
moisture is so small that 
it is literally in dust form. 
The. statement is made 
that the accident in West 
Virginia has come as a 
complete surprise to mine 
owners and engineers, be- 
cause never before has a 
casualty caused such wide- 
spread damage in the in- 
terior of a mine, to say nothing of the enormous loss 
of life, when apparently no reason existed for it. Yet 
the explosive and inflammable properties of not only 
coal dust, but other fine substances, are not unfamiliar, 
and have been time and again shown by experiments, 
while a number of flour mills have been destroyed by 
fire originating in the flour which they were grinding. 
Not only engineers from various parts of the United 
States, but several French and English colliery ex- 
perts, have visited the West Virginia and Pennsylvania 
mines to investigate the accident, on account of their 
apparently mysterious origin. The Monongah dis- 
aster, however, has parallels in what are known as 
the Camerton and Timsbury accidents, which afford 
strong proof of the coal-dust theory. Fortunately, the 
Camerton affair was made the subject of such exhaus- 
tive and rigid investigation, both by the colliery own- 
ers and the British government, that its results are 
of much value in studying the one in West Virginia. 
The Camerton, which is located in Somersetshire, has 
the reputation of being a non-gaseous mine like the 
Monongah. Methane was unknown in it. Prior to the 
explosion, it had been worked for a number of years 
with no accidents of any extent. Two miners were 
sent to blast away the roof of one of the galleries to 
enlarge it for tram cars. They descended into a shaft 
in the evening, and four hours later a series of ex- 
plosions occurred, although thev were the only miners 
in the workings. After the disaster all of the gal- 
leries and chambers were thoroughly examined, the 
effects of heat and concussion upon the timbering 
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noted, and the condition of the atmosphere tested. 
Among the experts called to the scene was Mr. Donald 
Stuart, the eminent mining engineer, who agreed with 
his associates in the conclusion that the accident was 
due entirely to the ignition of coal dust by one of the 
charges of explosives. 

The effects of the ignited dust were plainly visible 
in a distance of no less than one mile of the work- 
ings. Four hundred feet away from the spot where 
the first explosion occurred, a twelve-inch wrought- 
iron pipe was found bent and broken as If a dynamite 
cartridge had been laid upon it and exploded. Tim- 
bers nearly five hundred feet away were twisted and 
shattered. Large wheels assisting to move mine cables 
were wrenched from their fastenings and broken. A 
thousand feet away from where the bodies of the 
miners were found, heavy timber props were dis- 
placed, and the roof of the mine passage dislodged, 
so that the latter was nearly filled up. In short, all 
of the evidence went to show that the explosion caused 
directly by the blasting charge was merely one of ten, 
where bodies of coal dust had been successively ignited 
by the high temperature, and that in most cases the 
explosive force was far more violent than at the origi- 
nal point. 

The investigation at Camerton was so exhaustive 
and minute that every portion of the mine affected by 
the explosion was examined, the residue left after the 
coal dust had been Ignited was analyzed, and tests 
also made of the effect of blasting powder such as 
used in this mine and upon coal dust under various 
conditions. The examination of the passage in the 
vicinity of where the explosive charge had been fired, 
showed that the dust had been exposed to a very high 
temperature. The sides of the passage were partially 
covered with a fine coke or cinder — the material into 
which the dust had been converted by the action of 
the heat. Broken ends of props and other wood were 
found crusted with this coke. After setting fire to the 
fuse, the miners had retired to a refuge hole about 
one hundred feet distant. Their bodies were found 
in the- passage one hundred and fifty feet away from 
the blast, however. The portions of the bodies not 
clothed showed that they had met their death by 
burning. Evidently they had sought to escape from 
the fire, which had been caused by the effect of the 
blast or possibly the ignition of the fuse, but the 
dust in- the passageways had burst into flames so 
rapidly that they could not escape. All of the data 
obtained by the experts went to show that the heated 
products of the blast powder disengaged the gases in 
the coal dust, producing a gaseous body of such high 
temperature that it quickly ignited the coal dust about 
it. Such was the volume of heat produced that there 
were places In the passage where the fire, if it may 
be called such, literally leaped over spaces two hun- 
dred feet in length where the coal dust was too damp 
to ignite. These gaps caused the series of explosions 
so quickly following each other, and it is probable 
that the same. conditions will be found upon investiga- 
tion to have existed in the West Virginia mine. 

The quantity and arrangement of the dust in the 
Camerton . colliery is one of the most important fac- 
tors in considering the disaster. The layers of dust 
of course varied in thickness. While at some points 
as much as five inches covered the floor, the many 
experiments made demonstrated beyond question that 
if the dust were sufficiently; dry, a layer so thin that 
only one pound covered sixteen square feet of surface, 
would be completely incinerated when the particles on 
the edge of the area were exposed to a temperature 
sufficient to ignite them. In one test a pile weighing 
one and one-half, ounces was spread as evenly as pos- 
sible over a square foot of mine bottom. It was so 
inflammable that apparently every particle burned, 
the flames ascending to a maximum height . of about 
two inches. Where the dust was several inches thick, 
the height of the flame tongues was Increased in pro- 
portion, thus explaining how in many parts of the 
workings they had reached to the roof, and ignited 
the dust there accumulated. 

In the Monongah mines it is admitted that the coal 
dust lay several inches deep on the bottom of the 
tramway where the first explosion occurred.' When 
the coal cars re-entered the mine, those who saw them 
disappear in the mine entry, say they were nearly 
concealed by the dust which rose in the air. It is fair 
to assume that the rapid motion of the cars kept this 
dust cloud in motion until the flame from the electric 
current came In contact with It. If the same condi- 
tions prevailed as in the Camerton mine when the 
fatal blast was discharged, the flame acted on the 
dust somewhat as it might have acted on a lot of 
gunpowder spread loosely about. The investigation 
of the Camerton disaster showed that the dust had 
become a highly inflammable powder actually dried 
by the air currents for ventilation, so that merely a 
few sparks were needed to ignite it. If the investiga- 
tions in West Virginia and Pennsylvania show that 
the dust was In the same condition, we probably have 
the mystery surrounding these disasters completely 
unveiled. 
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Should this theory be true, it indicates that a mine 
may be dangerous on account of too much dampness 
and too little ventilation, while on the other hand it 
may be dangerous by reason of too much dryness, 
possibly caused by too great ventilation. Fire damp, 
as we know, accumulates in large bodies where the 
air current is not sufficiently strong to expel it from 
the chambers and passages, but on the other hand 
there is the possibility of having a mine too dry, so 
to speak, especially if large quantities of dust accumu- 
late within it; for if this material Is not removed or 
dampened by some effective method, it is a continual 
menace, which is perhaps more deadly than even the 
fire damp itself. When ignited the flame spreads 
through the entire mass with such rapidity, that it 
may cause great destruction in such a short period 
that it is impossible to prevent it from literally wreck- 
ing the mine, as was the case in Monongah. 

New Forms of Kites. 
To the Editor of the Scientific American: 

In your issue of August 10, 1907, you give a very 
interesting account of the kite-flying observations, in 
which I am greatly Interested. The article does not 
cover a very extended field so far as I can read, either 
in variety or result, but still is of much interest and 
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ABBOW KITE. 

value. I observe that the box kite is about the only 
one so far recorded. I had looked for a large variety 
in pattern, as also in extent of flight, 

I have always been a great patro'n in her majesty's 
domain of Klteland, and I may say somewhat of an 
originator, as you will see by the inclosed diagrams 
of the first "sailor kite." I find it the most perfect 
flyer as well as stayer among all kites. I was the 
maker and flyer of this kite in the original trial. 
Have made hundreds of kites, though not all shapes, 
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SAILOB KITE. 

and shaped this one to meet the fickleness of Cali- 
fornia winds. Its extreme lightness and elasticity will 
not withstand strong gusty winds, but for light 
zephyrs it is a superb flyer. In my experience it is the 
finest kite in shape and action of any kind (excepting 
perhaps the box variety, about which I know very 
little) I have ever handled. But It is not one easily 
handled by boys who have little experience in kite 
flying, as it requires skill and knowledge to guide it. 

The arrow kite is something new, and will prove a 
valued addition to kitedom, as it carries three tails, 
and will prove a high flyer. Both these kites will 
require care, both In the making and material. 

Azusa, Cal. Norman J. Osborne. 

I ' 1 

Measurement of tbe Historic Arc of Pern. 

BY J. "W. DAVISON. 

LThe committee of the French Academy of Sciences 
in control of geodetic operations on the equator an- 
nounces the completion of the" measurement^ of the 
historic arc of Peru, a great scientific work, perhaps 
the most important completed thus far in the twenti- 
eth century.^7 The announcement of the French Acad- 
emy is of special interest to American geodesy Inas- 
much as two of America's most eminent geodesists 
have taken the initiatory in the work. 

In 1889, Prof. George Davidson, of California, sug- 
gested that the French nation had the prior right in 
this remeasurement of the arc, to reconcile an unset- 



tled question whether the equatorial or polar axis was* 
the longer. The relative length of the axis in the 
geodetic science of the present time had become so 
important that Assistant E. D. Preston, of the United 
States Coast and Geodetic Survey, at the International 
Association, at Stuttgart (1898), renewed the discus- 
sion of this question, and it was voted that the French 
nation begin the remeasurement of the arc. 
TThls arc is known as a part of an astronomical cir- 
cle traversed by the sun or a star between its rising 
and setting, and was first measured by the French 
savants to decide a question in regard to the form of 
the earth which had arisen over the result of Cassini's 
surveys in France. This work is a costly and gigantic 
task, and when it was first accomplished the feat 
gave additional luster to the scientific fame of France, 
and when the result was made known the scientific 
world accepted Newton's theory of our globe being an 
oblate spheroid. The first measurement early in the 
eighteenth century covered a period of nine years, 
in the triangulation and base measurements, the sec- 
ond not quite so long — 1899 to 1907f"f 

It seems this question as to the length of the polar 
and equatorial axis arose in this way: A clock having 
been carried from Paris to the equator was found to 
lose two minutes each day. This fact was supposed to 
strengthen Newton's theory that the earth is an oblate 
spheroid; therefore, to reconcile these two dimensions, 
the French Academy first undertook the measurements 
of meridianal arcs, one on a frozen river in Laplanfj, 
the other above the clouds in Peru. 
F Strictly speaking, this arc is not in Peru, accord- 
ing to the geography of to-day, but in Ecuador, extend- 
ing from Tulcan to Payta, embracing 74 geodetic sta- 
tions, three base-line measurements,, six azimuth de- 
terminations, 64 determinations of latitude 48 ma£ 
netic stations distributed all along the arc, six pendu- 
lum statlonsj Eight differences of longitude deter- 
mined between stations at Tulcan and Payta and the 
comparison of the differences of longitude, geodetic 
and astronomic, between the two will throw light on 
the form of the geoid, as the first two stations are 
on the coast and the third in the Andes above the 
clouds. 

This great work, which was begun by the officers of 
the Geographic Service of the French army, leaving 
Paris for Ecuador in May, 1899, was continued until 
completed, and embraced also a study of the natural 
history and important collections in botany, zoology, 
anthropology, and ethnology of the most interesting 
section of our globe. The preliminary computations of 
the work are so far advanced as to assure the value 
of the observations, and the publications of the results 
are regarded as an important event by geodesists and 
scientists throughout the world. 



Tbe Current Supplement. 

The Automobile Club of America has installed a 
most elaborate, testing plant for automobiles in its new 
club house. This plant is very fully described and 
illustrated in the opening article of the current Sup- 
plement, No. 1674. The latest development in foreign 
motor cars for railroads is described by the English 
correspondent of the Scientific American. This car 
is drawn by a kind of miniature locomotive, which 
can be used for other haulage within a limited scope. 
Prof. A. E. Watson contributes the tenth installment 
of his pap er on the elements of electrical engineering. 
The subject discussed is controlling devices for railroad 
motors. Probably in the whole history of aeronautics 
no year has begun with such high hopes as 1908. A 
forecast is made of the probable progress which will 
be made. As our knowledge of the nature of radio- 
active phenomena has grown, we have reached the con- 
viction that even radium, which is apparently un- 
changeable, cannot keep Its activity forever, but that 
in course of time it is converted into another inactive 
product. Because radium would have disappeared long 
ago if it did not originate from something, it must 
be assumed that it is constantly formed afresh. Otto 
Hahn endeavors to trace the originating substance in 
an article which he entitles "The Mother Substance 
of Radium." "Sight in the Lower Animals" is the title 
of an article which gives much . curious information. 
The coal reserves of the United States are mapped and 
discussed. * » ■ » ♦ 

The Government Flying Machine and Airship Bids. 

It has been decided by the Board of Ordnance and 
Fortification not to require inventors of flying ma- 
chines to show all the features of their inventions 
when submitting bids. Consequently, If there are any 
features which an inventor wishes to keep secret, he 
can do so by simply making a note to that effect. 
Bids will be received up to noon of February 1. 

All the bids for a dirigible balloon were rejected, 
but a new set of specifications have . been drawn up, 
and bids upon these will be received until February 
15. The new specifications are practically the same 
as the old ones, the chief difference being that the 
speed required has been reduced from 20 to 14 miles 
an hour. 
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AN OPEN-AIR VENEER MACHINE. 
Many people who cannot grasp the significance of 
statistics can obtain a very definite idea from a. graphic 
illustration. The steam-driven veneer slicer shows 
one of the machines which are "eating up" our for- 
ests. This great veneer wheel measures thirty-six 
feet in diameter, and weighs one hundred and seventy 
tons. The knives used in cutting the veneer are eleven 
feet long; and the machine has a daily capacity of 
100,000 feet. It is driven from its outer rim by gear 
teeth meshing with a pinion on the engine shaft. The 
plant is at work at Winston-Salem, N. C, in the open 
air. 



HOW OUR MEASURES OF LENGTH ARE TESTED. 

Br HERBERT T. WADE. 

Ordinary measures of length, such as the foot rule 
or yard stick, are made and divided to the exact scale 
of accurate standards; these standards being in turn 
derived from certain official ones. The parent stan- 
dard — in France — is a metal bar marked with trans- 
verse lines. This bar at a certain temperature is the 
standard of distance accepted by the entire scientific 
and a large part of the commercial world. All of the 



In 1890 the United States, which had been a party 
to the Metric Convention of 1875, received from the 
Bureau two meter bars known as numbers 21 and 27, 
adopting the. latter as the national standard. Now, 
the construction of such standards as these represents 
the work of the Bureau; and in addition to such com- 
parisons from time to time, it is constantly . working 
on other matters affecting standard length. Typical of 
this is the recent study of a nickel-steel alloy known 
as invar, which with a very small coefficient of ex- 
pansion with temperature has been found available 
as a material for standards, and particularly for the 
wires or tapes used in measuring the base lines of 
geodetic surveys. 

The instruments employed for the comparison of 
standards of linear measure are called comparators. 
The comparator designed primarily for studying the 
expansion of standards by comparing two meter bars 
at the same or different temperatures consists of two 
masonry piers, which go down on independent foun- 
dations into the ground, and are surmounted by heavy 
iron castings which carry two micrometer microscopes, 
the whole being arranged so that the microscopes are 
just one meter distant from one another. The piers 



temperature. of melting ice, or zero degrees Centigrade, 
is the standard or correct temperature for the inter- 
national meter, and, other standards must be compared 
to. it at that temperature. The water in the trough 
can of course be maintained at any desired tempera- 
ture, and by means of paddles driven by electric mo- 
tors it is kept in circulation. Carefully calibrated 
thermometers placed near the standards enable the 
temperature to be measured with great precision, and 
these are. read through microscopes placed above the 
tank and to be seen in the illustration. The microm- 
eter microscope through which the observer is look- 
ing is focused on the fine line traced on the surface 
of the bar to denote the limiting distance, and a series 
of settings an d readings is made. A second standard 
in the other trough is then brought into precisely the 
same position under the microscopes, and the differ- 
ence in length is measured by the micrometer micros 
scope. A similar proceeding of course takes place at 
the opposite end of the standard. Keeping one stan- 
dard at a fixed temperature, and varying the tempera- 
ture of the other, enables a determination to be made 
of the expansion, which is of course one of the most 
essential constants of a standard bar that must be 




The Wheel Has a Diameter of 36 Feet and Weighs 170 Tons. The Catting Knives are 11 Feet Long and the Daily Capacity is Nearly 100,000 Feet. 

AN OPEN-AIR VENEER MACHINE. 



measures of length used in science and industry are 
now referred to the International Prototype Meter, a 
platinum-iridium bar of X cross section preserved at 
the International Bureau of Weights and Measures at 
Sevres near Paris. Whether the measurement be 
made with a steel tape 200 feet in length or a four- 
meter me~al bar, as in the case of the base line of a 
geodetic survey, or whether it involve such minute 
quantities as the wave length of light, ultimately it is 
necessary to go back to this standard bar. If the 
measures are of a country using the metric system, 
the comparison, or rather the series of comparisons, 
ran be direct, but in the case of such countries as the 
United States, it is necessary to derive the customary 
measures from a metric national standard, making use 
of a legalized ratio. Accordingly, from the United 
States national standard, a meter bar, it is necessary to 
take 91.44 centimeters in order to have a legal yard. 
Thus while our ordinary measures are purely English, 
yet for their exact value they must be referred to meter 
bars made at the International Bureau. This of course 
does not imply that the United States is on a metric 
basis, but merely that it depends upon the bast and 
most permanent standards. 



and caps protected by wood and other non-conductors 
of heat can be seen in the illustration, and the floor 
is not in contact with the piers, so that no vibration, 
as that caused by the movements of the observer, can 
be communicated to them. The micrometer micro- 
scopes are of the ordinary type used for such work, and 
consist of compound microscopes in whose focal plane 
there is a system of cross hairs carried on a frame, 
to which a horizontal motion can be given by a screw 
with a divided head. By making the thread sufficiently 
fine and using a vernier to read the divisions of the 
head, it is possible to measure with great precision 
the movement of the cross hairs over any minute dis- 
tance, as between the marks limiting distances of two 
standard bars, it being understood, of course, that the 
most precise standards of length are of the line type, 
as .distinguished from end standards. Between the 
piers will be noticed a heavy casting carrying a car- 
riage, on which are mounted two metal tanks or 
troughs, which can be moved transversely to a line 
joining the two microscopes. In these tanks the stan- 
dards to be compared are placed in shaved ice, or 
water may. be admitted to a surrounding jacket, so as 
to kaap the temperature at any desired point. The 



used for comparisons. For measures of length longer 
than a meter, or in particular for the four-meter bars 
used in measuring a base line, a special form of com- 
parator is employed. The base line of a geodetic sur- 
vey is a distance laid off on a level piece of ground, 
and measured with the highest precision possible, as 
it forms the initial measure on which is built up a 
network of triangles from which it is possible to com- 
pute distances of great length, such as. an arc of the 
earth's surface. The special comparator for standard- 
izing the geodetic bars can be used with bars either 
one, two, three, or four meters in length, and the 
expansion can be studied with as much care as in the 
case of the ordinary meter standards. This compara- 
tor consists of a series of five micrometer microscopes, 
ranged in line and mounted on separate masonry pil- 
lars. In front of them is a trough similar to that in 
the comparator just described, and also mounted ■ on 
wheels. A .standard meter is taken and adjusted, so 
that one of its lines is beneath the end microscope. 
The second microscope is adjusted on the line at the 
other extremity, and the standard is then moved along 
so that the first line comes under the second micro- 
scope, and the third microscope is duly adjusted, tr 
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this way the various meter divisions 
are laid off, and the bar under test 
determined. By changing the tem- 
perature of the bar, and noting -the : 
difference in length as indicated "by 
the microscopes at the end, or by two 
others mounted on similar pedestals 
in a line parallel to the five already 
mentioned, the coefficient of expan- 
sion of the particular bar under test 
can be obtained, and this of course 
must be used when a measurement 
is made in the field. To use such, a 
bar to the highest advantage requires 
what is in short a temporary com- 
parator with reading microscopes, 
but two or more bars can be placed 
end to end on tripods and carefully 
leveled and adjusted. The various 
metal bars used in geodetic surveys 
are most carefully constructed and 
tested, and numerous comparisons 
with the metric standards are made 
either before or after their use in 
the field, or often both. Consequent- 
ly, all geodetic measurements through- 
out the world are made on the same 
basis, and the unit employed is the 
International Meter. 

A more rapid method than em- 
ploying a bar has been found to be 
the use of steel tapes or wires 
stretched by a certain constant 
weight. This method has been -em 
ployed considerably, and when M. 
Guillaume of the Bureau Interna- 
tional found that an alloy of nickel and steel -was available where the effects 
of temperature were a minimum, it seemed at once desirable to make experi- 
ments with a view to its use for such geodetic measures as well as for bars 
and other standards. Accordingly, such wires were made, and have been under- 
going test for several years. They are tested in an underground passage, in 
the Bureau, where a constant tempeTature can be maintained, and imbedded 
in the masonry wall are a number of permanent marks that have been laid 
off accurately from a four-meter standard of invar. The standard distance 
so taken is 24 meters, this being selected as a multiple of four meters, the 
length of the ordinary geodetic bars, and with the wires stretched over pulleys 
as indicated in the illustration, it is possible to determine their elasticity, 




Measuring the 4-Meter Bars Used as Base by Surveyors. 



Comparing End Standards for Engineers' Measurement? 




The Comparator in Which Standard Meters Are Tested and Compared. 




The Use of an Invar Wire ; Obtaining a Base for a Geodetic Survey. 
HOW OUR MEASURES ARE TESTED. 



Testing a Wire fur Survey Work. 

expansion, and other properties, the permanent 
marks making comparison at any time a sim- 
ple matter. Another illustration shows the 
actual use of an invar wire in a field test, and 
indicates the simplicity of the apparatus and 
the ease with which it can be worked. The 
tripods at ,the ends carry the pulleys 
over which the wire is stretched, 
while the intermediate ones have a 
point on their, heads, and a plumb 
line enabling this point to be marked 
on the ground or on a suitable stone. 
A divided scale is attached to the 
measuring wire at its extremities, 
so that an accurate reading as re- 
spects the point on the tripod head 
can be made. Keeping . one of the 
marking tripods in position, and 
moving the other as well as the sup- 
porting tripods and wire, a base line 
of considerable length can be meas- 
ured with speed and accuracy. Thus, 
while the accuracy is less than with 
the more cumbrous bar apparatus, it 
is often compensated for by the in- 
creased distance measured. An in- 
teresting and recent application of 
these invar wires was when a base 
was measured in the Simplon tun- 
nel, affording a new check on the 
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Swiss and Italian surveys. As a contrast from the 
geodetic measures, are small end standards or test 
pieces for use in mechanical engineering and the 
machine shop. These are compared in the Hartmann 
comparator. This consists of a steel bed upon which 
are two bases, one of which is fixed, while the other 
can be placed at any desired distance. Through one 
of these bases passes a micrometer screw working in 
a thread, and having a solid head which is . supplied 
with a pulley, over which pass the cords connecting 
with the mechanism, and ten long arms each carrying 
at its extremity a marking point that comes in con- 
tact with the paper on the registering' drum. Between 
the two bases is a carrying device in which are placed 
the two standards to be compared, and these are auto- 
matically put in position alternately between the end 
of the screw and the terminal piece on the other base. 
As the screw is brought into contact with the pieces 
being compared, the registering points mark on the 
recording sheet, and from the mean of the readings 
the difference in the length of the two pieces is ascer- 
tained. This instrument has given remarkably good 
results, and is one of the most practical instruments 
of the Bureau. 

The instruments described above represent but a 
few of the many comparators, dividing engines, ther- 
mometric apparatus, etc., that go to make up the 
equipment of the International Bureau, and are used 
in constructing and testing measures of length. With 
them must also be mentioned the wonderful optical 
apparatus of Michelson, that enables the standard 
meter to be determined in terms of the wave length 
of light of fixed position in the spectrum. By the 
principle of interference it is possible to measure a 
given distance with the wave length of light as a unit, 
and with this apparatus Michelson and Perot and 
Fabry have found exact values for the standard of 
length, so that a new meter could be constructed at 
any time by one well versed in the practical work of 
metrology. 



the surface, we might expect it to reach the ground 
to the eastward — even notwithstanding the fact that 
it was continually falling into a slower-moving atmo- 
sphere. The consideration that this would yield a 
very small deviation, together with the difficulty of 




HOW WE ENOW THAT THE EAETH ROTATES. 

Fundamental to the accepted astronomical system is 
the doctrine of the diurnal rotation of the earth. This 
view, supported as it is by the unequivocal and undi- 
vided testimony of all those who have the right to 
speak, is nevertheless contrary to the appearance of 
things — perhaps as much so to-day as ever. The sun, 
moon, and stars do certainly seem to move, across the 
sky. At first blush, it would seem as if a semi-rota- 
tion of the earth would be sufficient to put us where 
we would have no further excuse for not falling off. 
These objections to the theory of the axial rotation 
of the earth can certainly be answered, and in a way, 
too, to convince the untrained mind that they form no 
real obstacles to a belief in terrestrial rotation. . But 
the mere removal of obstacles/ while a very necessary 
preliminary matter, has nothing very compelling about 
it, and if this were all that could be said, one would 
be at liberty to believe or not. There is, however, an 
enormous mass of evidence, accumulated during the 
past few centuries through the strenuous and sus- 
tained efforts of astronomers, which confirms rotation 
and refutes fixity. No capable investigator has exam- 
ined this evidence and remained unconvinced. At the 
same time, it must be said that the proof cannot be 
presented in full to the lay mind. And as to proof 
from direct observation, no one has stood off at some 
external point and become the actual observer of the 
rotating globe of the earth. 

On the other hand, this phenomenon is not incapable 
of ocular presentation through its effects — through 
such effects, too, as it would be difficult to account for 
on other grounds. Before passing on to a considera- 
tion of such demonstrations, it may be well to devote - 
a word or two to what might seem a very promising 
method. If a heavy object be dropped a considerable 
distance, say a vertical mile, the earth might be ex- 
pected to carry its own^ surface a marked distance to 
the east during the progress of the descent. In fact, 
it would require about 18 seconds to accomplish this 
fall. At the latitude of New York city, the earth is 
rotating at the surface velocity of approximately 1,100 
feet per second. Consequently, the point on the sur- 
face determined by a plumb line as immediately below 
the original position of the object would be carried 
eastward about 18 X 1,100 feet during the fall. The 
object would, accordingly, complete its fall about 3.7 
miles westward of the point determined Dy the plumb 
line, if there were no other influences at work. It 
must be remembered, however, that the object at the 
moment of beginning its fall had acquired from the 
earth an eastward velocity equal to that of the earth. 
The only influence capable, of effecting this is the 
horizontal resistance of the air. But the atmosphere 
itself is accompanying the earth at the same velocity, 
and so is able to afford no horizontal retardation. In 
fact, when we consider that in reality the object at 
the beginning of its fall had not only an equal velocity 
to that of the surface of the earth, but a greater one, 
due to the circumstance that its radial distance from 
the axis of rotation was one mile greater than that of 



Fig. 1.— A Simple Form of Gyroscope. 

making proper allowance for the atmospheric retarda- 
tion, would seem to reduce this method to one of 
limited application. 

Another method, and one free from serious difficulty, 
involves the use of the gyroscope. This beautiful 
experimental demonstration of the axial rotation of 
the earth was apparently first proposed by Edward 




Fig. 2.— A Three-Axis Electrical Gyroscope. 

Sang in a paper read before the Royal Scottish So- 
ciety of Arts in 1836. The same method was inde- 
pendently brought forward and actually used, by Fou- 
cault about 1855. The experiment depends for its 
success upon the fact that a rapidly-rotating disk ex- 
erts considerable resistance to any angular displace- 
ment of its plane of rotation. Anyone may convince 



distinct resistance will be felt. Now, if a large and 
heavy gyroscope — mounted as shown in Fig. 2, so as to 
have its axis free to assume all directions — be main- 
tained in rapid rotation, its axis may be relied on to 
persist in its original direction, although the whole 
may be made to go through all sorts of changes. This 
persistence of the axis of rotation is the point that 
must be kept in mind all through. Consider now the 
direction indicated by A B in Fig. 3. This may be 
taken to represent the direction of the axis of the 
gyroscope at the beginning of the experiment. When 
rotation of the earth has carried the gyroscope east- 
ward, the supporting frame being fixed relatively to 
the surface of the earth, the axis will maintain its 
original direction, and we shall find, upon examining 
Fig. 4, that it has now, so far as an observer upon 
the earth would judge (his judgment being based upon 
relative positions of surrounding objects, meridians, 
etc.), made a partial rotation in the direction of the 
hands of a clock. In reality, as is plain to us who 
are removed from both objects, the earth has turned 
underneath the gyroscope disk from east to west, that 
is, contrary to the hands of a clock. However, the 
gyroscopic axis will not appear to a terrestrial observ- 
er to be revolving in a plane, but on a surface of a 
cone. This is the ocular method of demonstration of 
Sang and Foucault. 

Now, Foucault gave still another method of show- 
ing visibly the diurnal rotation of the earth. In 
this experiment, a property of the pendulum, similar 
to the one utilized in the case , of the gyroscope, 19 
taken advantage of. If a pendulum be supported free- 
ly, that is, by the equivalent of a universal joint, and 
then set in vibration through a considerable arc, it 
will be found to manifest, analogously to the gyro- 
scope, a distinct tendency to swing always in the 
same plane. An experiment in confirmation of this 
persistence of the plane of oscillation may easily be 
made. Attach a heavy bob to a silk thread three or 
four feet long, thus making a pendulum. Holding the 
one end between the fingers of one hand, let it be 
set in steady motion through a considerable arc. After 
making sure that the vibrations are proceeding in an 
even manner, it will be found that the hand may twist 
the thread without affecting the plane of oscillation. 
Of course, with a simple thread, care must be taken 
that the twisting does not proceed far enough to pro- 
duce a torsion through its entire length. If a swivel 
or universal joint be used, this caution may be dis- 
regarded. Of course, this twisting at the .point of 
support is equivalent to rotation of the room. Now, 
this latter is just what occurs when the pendulum 
is resorted to in order to manifest the axial rotation 
of the earth. The earth rotates, or turns, under the 
pendulum. But the pendulum does not follow this 
turning movement of the earth, but maintains its 
plane of oscillation continually parallel with itself. 
This may be understood by referring back to Figs. 3 
and 4, where A B and A' B' may be taken as indicat- 
ing the direction of the swing of the pendulum bob at 
different stages of the earth's rotation. This experi- 
ment was carried out on a large scale by Foucault in 
the Pantheon at Paris in 1852. The length of his 
pendulum was about 220 feet, and the weight of the 
brass bob about 62 pounds. Schwerd repeated the ex- 
periment in the cathedral at Spire. The celebrated 
cathedral at Cologne was also utilized by Gathe for 
the same purpose. The experiment is to be repeated 
in the Chapel of Columbia University in New York 
city very shortly. 




Fig. 3.— Initial Position 
of Gyroscope 
Axis. 



Fig. 4. — G5'roscope Axis 
After Partial Rotation 
of the Earth. 



himself of this by setting in swift rotation -the sim- 
ple form of gyroscope shown in Fig. 1. If, while the 
disk is rapidly rotating, the frame be helu in the hand 
and moved about in such manner as not to cause any 
angular deviation of the axis of rotation, there will be 
experienced little or no resistance. But, if an attempt 
be made to change sharply the direction of the axis, a 



Transatlantic Wireless Telephoning. 

Wide newspaper publicity has been given to a report 
that Poulsen will within a few weeks establish a wire- 
less telephone communication between Ireland and 
America. This report follows on the heels of one 
that wireless telephone messages have spanned the 240 
miles dividing Berlin and Copenhagen — in itself an 
exceptional accomplishment, if true. Prof. Pupin, of 
Columbia University, says: "Prof. Poulsen's invention 
of the continuous oscillator makes wireless telephony 
possible beyond a doubt. But the distance over which 
communication can be established will always be limit- 
ed, and he will never, be able to telephone across the 
Atlantic or over any other area of the same size. In 
telegraphy the whole of the power is available, for 
signaling, while in telephony this only holds true for a 
small fraction of the power. So it does not seem likely 
that wireless telephony will ever cover nearly the dis- 
tance that wireless telegraphy can. To do the same 
work, telephony would require a hundred times the 
power needed for telegraphy. 



Joints in a cupola can be pointed up with finely 
ground chrome ore. This material is largely used in 
constructing the hearths of certain steel melting fur- 
naces and can- be obtained from foundry supply houses. 
It. will be necessary to use a very small amount of:clay 
in the mixture to. render it plastic. In lining a*n "ordi- 
nary cupola the joints should be made as tight as prac- 
ticable, the bweks being dipped in a thin Clay wash 
before they are placed in position. 
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A FAMOUS TAXIDERMIST AND HIS METHODS. 

BY HAROLD J. 8HEPSTONE. 

Of the European taxidermists, none has earned a 

greater reputation as a successful mounter of the 

bigger beasts than Mr. P. J. Umlauff, of Hamburg. 

Indeed, he can lay claim to several records in this 




PHOTOGRAPH OF A GOBILLA TAKEN IMMEDIATELY AFTER IT WAS SHOT IN 

CENTRAL AFRICA. 



Scientific American 

discovered hiding in a tree, so situated that no one 
could get at it. 

The daring hunter at once took out his bush knife, 
and after considerable trouble managed to cut a path 
to the foot of the tree. Its curiosity aroused, the 
gorilla looked down through the leaves, but at that 

moment the hunter's gun 
was heard, and the huge 
beast .received an ugly 
wound in the jaw. It fell 
head first out of its perch, 
and caught hold of the 
branches before it reached 
the bottom. But a second 
shot, well directed, brought 
the monster to the ground 
at the very feet of the 
slayer. It was not only a 
giant, but a magnificent 
specimen of its class. The 
skin was beautiful and the 
teeth perfect. Twelve men 
carried it back to the vil- 
lage — no easy task, as the 
monster turned the scale 
at 500 pounds. The ani- 
mal . was then skinned. 
This and the beast's bones 
were embalmed and sent 
to Europe. An account of 
the method pursued in the 
mounting of the gorilla 
will give an idea of the 
general system followed 
at this interesting estab- 
lishment. 

On the receipt of the 
skin and bones, numerous 
measurements were taken. 
Then a clay model was 
made to guide the taxi- 
dermist in his task. The 
skin was then cleaned and 
tanned, a process which 
occupied several weeks. 
The real labor in connec- 
tion with the mounting 
was that involved in build- 
ing a suitable framework, 
or "manikin," to receive 
the skin. To accomplish 
this, a wooden skeleton 
was made and firmly bolt- 
ed to a stout platform. 
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the right color and length and Inserted correctly. The 
hair of a gorilla grows on its arms in two directions, 
for the hairs on the lower arm point backward toward 
the elbow, and from the shoulder to the elbow they 
point downward. When the tropical rain descends in 
torrents, the gorilla sits down and folds its arms over 
its chest; the rain runs off the shoulders and down 
the arms, shooting off at the elbows; the arms there- 
fore serve as a thatch to keep the body of the creature 
dry. 

An interesting taxidermic feat in process of com- 
pletion at the Umlauff establishment at the time of 
the writer's visit was the mounting of a large Indian 
elephant. This animal was useless as an inhabitant 
of the zoo, having gone mad, and was accordingly pur- 
chased by the taxidermist. It was then strangled, and 
by killing the beast in this way the hide was prac- 
tically undamaged. The skinning of the great brute 
occupied a fortnight, and several gallons of embalm- 
ing fluid were injected into the veins to render the 
work more pleasant. Then came the tanning of the 
skin and the cleaning of the bones. After this, of 
course, comes the mounting, which portion of the 
work had not been put in hand at the time of the 
writer's visit. Needless to add, a particularly large 
and strong frame is demanded to carry such a gigan- 
tic hide as that of an elephant. The fact is, a taxi- 
dermist who mounts giant beasts of this description 
needs to be a carpenter and a blacksmith as well as a 
modeler and an artist. There are few professions 
demanding so many qualifications as that of the suc- 
cessful and artistic mounter of the bigger beasts. 



The Wireless Telegraph of the Togo Negroes. 

A' German colonial official writing from German East 
Africa says: "During a journey in Togo I noticed 
particular bell-like tones coming from a distance. I 
asked my 'boy' what that meant. He said that it was 
the 'ehu,' a remarkable instrument consisting of two 
wrought-iron cow-bells, one large, the other small, 
which are welded to a common handle and struck with 
a stick. According as the tones are at shorter or longer 
intervals apart, words and sentences are formed, and 
these are thus conveyed from, village to village. 
Almost every native in the party seemed to understand 
the ehu language. As the sounds were sent out far 
into the distance, the boy said smilingly: 'Sir, that 
is about you; the ehu has said: "The white man 
comes. He has no soldiers. He is going to Woga." ' " 

It is, however, questionable whether the instrument 
conveys words and sentences as such; for this would 
imply a written language. It could, however, be used 
to convey ideas, just as does one form of the deaf and 
dumb sign language. 



profession, having mounted the largest gorilla ever 
shot, and also the biggest sea elephant ever killed. 

Just now, Mr. Umlauff is engaged in mounting a 
host of animals for one of the Lamas of Thibet. This 
collection will include all kinds of Indian animals, 
such as the elephant, the monkey, the tiger, and vari- 
ous kinds of birds. There will also be a giraffe in 
the collection, as well as representations of snakes and 
fishes. In the mounting'of these beasts there will be 
no attempt to produce artistic groups. Each animal 
will be mounted separately, and in sections, so that 
the transportation difficulties in Thibet can be the 
better surmounted. These animals are destined for 
the sacred city of Lhasa, which fact must assuredly 
be accounted as a sign of progress so far as this 
hitherto isolated and closed country is concerned. 

When the writer was in Hamburg a few weeks ago 
he called upon Mr. Umlauff, and obtained some inter- 
esting information from him as to his work as a 
mounter of large animals. Probably no taxidermist 
has been more successful in the mounting of big apes 
than Mr. Umlauff. In his workshop I was shown a 
gorilla just completed that stood over five feet in 
height, while modelers were busy upon the carcasses 
of two others almost as large. The skins of these 
animals are supplied to him by Mr. H. Paschen, a 
hunter, who has resided in Central Africa for years. 
He seems to find little difficulty in supplying the skins, 
while Mr. Umlauff apparently finds if comparatively 
easy to dispose of the stuffed specimens as soon as 
finished. They are sold, of course, to museums in all 
parts of the world. 

It was Mr. Paschen who killed the record gorilla 
whose stuffed skin is now to be seen in the Hon. 
Walter Rothschild's museum at Tring, Hertfordshire, 
England. It is without question the finest mounted 
specimen of the big ape in the world. It was killed 
by Mr. Paschen during a hunting trip in the Came- 
roons. He was strolling one afternoon alone a little 
way from his camp, when a band of natives suddenly 
confronted him. They told him that a "big monkey" 
had made its appearance in their neighborhood, of 
which they were afraid. Mr. Paschen subsequently 
set out to find "the monkey," accompanied by some 
eighty natives. After about fifteen minutes' walk they 
came to a dense and swampy thicket, where the natives 
said the beast was hidden. At last the animal was 



This was padded with ex- 
celsior, on top of which 
was laid a thick layer of 
modeling clay. This lat- 
ter was a close copy of 
the real animal on a slight- 
ly smaller scale, to insure 
a perfect fit of the skin. 
When the skin was 
stretched and stitched on 
the clay model, the task 
was by no means finished. 
Here and there little bald 
places had . to be covered 
with artificial hair; a few 
parts of the body required 
a little coloring to render 
the whole harmonious, 
while the ears and great 
open mouth demanded con- 
siderable manipulation to 
give the animal a lifelike 
appearance. This huge 
beast, it may be stated, 
stands 5 feet 5 inches high 
and measures over eighty 
feet from finger to finger. 
It takes from four to 
six months to mount a 
gorilla, the time depend- 
ing upon the size of the 
animal and whether there 
is much to do in the way 
of "trimming." The art 
of taxidermy is not the 
mere stuffing of an animal, 
but in giving it a lifelike 
appearance. Curiously 
enough, the arranging of 
the hair of a gorilla calls 
for a great deal of pa- 
tience. In traveling and 
during the process of tan- 
ning a lot of the hairs 
come out, and these have 
to be replaced by artificial 
ones. They must be of 




GOBILLA FROM' THE CAMER00N8. HEIGHT, 5 FEET 5 INCHES. IT TOOK FOUR 
MONTHS TO MOUNT THE ANIMAL. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

CIGAR CUTTER AND LIGHTER.— A. Von 
Kaspis, Pittsfleld, Mass. The more particu- 
lar object In this instance Is , to' produce a 
combination instrument having the properties 
of a cutter and lighter, and operated for both 
of its general purposes by a single slide actu- 
ated by a pressure button. It further re- 
lates to a type of casing for housing the bat- 
teries employed in connection with the cutter 
and lighter. 

MERCURIAL THERMOSTATIC CIRCUIT- 
CLOSER. — F. Cossos, 12 Clerkenwell Green, 
London, E. C, England. In mercurial thermo- 
static circuit-closers as usually constructed 
the evil effects of oxidation and corrosion are 
common. Mr. Cossor's improvements over- 
come these defects either partially or wholly 
by the closer being constituted by a body of 
mercury having an exposed surface or sur- 
faces of very small area, the mercury being 
contained in a chamber of such form that 
after each closure of the circuit a fresh 
mercurial surface may become exposed. 

ELECTRIC SAFETY SYSTEM. — H. A. Hill, 
Delafleld, Wis. The invention comprises more 
particularly, electrically operated mechanism 
employed for the purpose of stopping trains 
when the same arrive in the proximity of 
other trains, or upon some part of the road 
upon which travel is rendered dangerous be- 
cause of the condition thereof. 



ing plants. The valve, though capable of 
opening to various degrees, is nevertheless al- 
ways either open or shut, and there can be 
no undesirable leakage or incidental escape of 
steam or water through the apparatus, except 
such as is called for by the general condition 
of pressure. 

Household Utilities. 

ADJUSTABLE SHADE OR CURTAIN 
HOLDER. — G. F. Shebmeb, Columbus, Ohio. 
The invention relates to holders or brackets 
such as used for supporting the rollers of 
shades or curtains hung at windows. More 
specifically, It concerns the construction of an 
adjustable type of bracket for this purpose, 
employing a slot In which an adjustable 
bracket piece runs. The object is to simplify 
the construction and means for mounting the 
bracket piece in the slot. 

CEREAL-DISH. — L. T. Xinebt, Boise, 
Idaho. The dish is especially adapted for 
cereal foods which depend largely on crisp- 
ness for their palatabillty. The cereal in the 
main supply compartment will be kept from 
the cream until it is desired to mix the same 
for immediate use and the dish will facilitate 
proper mixing of the cream and cereal to suit 
the taste. 



Of Interest to Farmers. 

CORN-HUSKING MACHINE. — J. HbtteiCH, 
Grand Island, Neb. The invention is espe- 
cially adapted for use in the corn harvester 
in a former patent granted to Mr. Hettrich. 
The snapped ears are delivered on the upper 
end of the husking rollers, and slide by grav- 
ity toward the lower end. Means engage the 
husk, while the plates act to loosen the husk 
on the ears. A spring permits the plates to 
yield upwardly when engaging a large ear, 
while retaining them in proper position at all 
times to engage the smaller ears. 

HAY-STACKER. — C. C. Dbnenny, Felton, 
Minn. In the operation of the stacker, when 
a sufficient amount of hay is placed on the 
fork, traction is exerted to lift the fork with 
its load off the ground, and the load is dis- 
charged onto the stack. The stacker is pro- 
vided with wheels near its rear end for con- 
venience in moving the same from place to 
place. 

Machine for sharpening plow- 
shares, DISKS, ETC. — D. H. Sneed, Stone- 
wall, Oklahoma. The shares are for use in 
sharpening plow shares, harrow disks, and 
the like, and for rolling out plates and train- 
ing shoes. Motion is given to the shafts and 
the rolls or dies thereon, and by means of the 
eccentric operating upon the bearing frame 
the inventor is enabled to adjust the press- 
ure on the dies Instantly to any degree. 



Machines and Mechanical Devices. 

WIRE-COATING MACHINE. — H. H. Webb, 
Yonkers, N. Y. Prior to this invention only 
one coating of plastic was applied to a wire 
at a time, which was given time to set before 
being firm enough to receive a second ; it was 
also impractical to apply the entire thickness 
at once owing to inability to centrally en- 
velop the wire. Mr. Webb overcomes these 
difficulties by successively covering the wire 
with two or more coats In the same machine, 
which' coats may be of one and the same or 
different materials. 

AUTOMATIC. PAWL-OPERATING MECH- 
ANISM. — W. E. Waldbon, New Castle, Pa. 
The mechanism is designed for use on pawl 
and ratchet devices employed for traveling 
cranes arid other machinery and devices, and 
is arranged to hold the pawl out of engage- 
ment with the ratchet wheel when the latter 
turns forward, and to immediately swing the 
pawl into locking engagement with the ratchet 
wheel when the latter tends to turn in the 
reverse direction, thus holding the wheel 
against return movement. 

RECORDER.— R. A. Wood, New York, N. Y. 
The object of the inventor is to provide a 
recorder, more especially designed for use on 
rolling mills and other machines, and ar- 
ranged to accurately record the amount of 
material fed through the machine by the 
workmen and the time, thus giving a full and 
complete record of the operator's work during 
working hours. 



the same which has an enlarged base and top. 
Both pot and column have an ornamental 
form and are ornamented with elliptical, ver- 
tically arranged figures in dark color on a 
lighter ground. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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Abdominal heater, electrical, H. D. Wood, 

Jr .1 877,154 

Acetylene generator, S. W. Rushmore 877,234 

Acid or oxld from air, apparatus for man- 
ufacturing nitric, H. Pauling.. 877,446 

Acid, production of pure nitric, H. Paul- 
ing 877,447 

Addressing machine, J. P. Bryan 877,400 

Adjustable and extensible bracket, L. J. 

Rhoades 877,373 

Airship, W. C. Dunn 877,307 

Alkali hydroxids, making, P. B. & S. P. 

Sadtler 877,376 

Amusement race tracks, mount for, G. La- 

comme 876,976 

Animal trap, Sprague & Warmbrodt 877,134 

Animal trap, W. G. Stone 877,138 

Arm rest, H. E. Weber 877,274 

Armature banding, M. Dickerson 876,949 

Auriphone, D. O. Fosgate 877,317 

Automobiles^ friction driving (mechanism 

for, J. W. Lambert 877,438 

Averruncator, G. F. NilBBon 877,220 

Axle, automobile, A. J. Lehman 876,978 

Axle Journal boxes, dust guard for car, 

R. B. Frame :... 877,318 

Bale forming apparatus, E. Reagan 877,122 

Baling press, C. L. Cookson 877,173 

Baling press, J. S. Tuttle 877,228 

Ball guiding casing, 8. Schneider 877,129 

Barber's chair, A. R. Lerro 876,982 

Batteries in connection with alternating 
current systems, operation of storage, 

J. H. Trapv 877,018 

Bed spring, J . Schwartzman 877,004 

Bell, gravity signal, J. M. Chambers 877,409 

Bending rolls, C. A. Bertsch 877,038 

Bicycle, J. C. Herr 877,337 

Blacking box, shoe, G. L. Blackman 877,164 

Blind lock, burglar proof, J. E. Warlick. 877,272 

Blower, chaff, D. R. Gardiner* 877,320 

Blower, pressure and suction, W. J. Ma- 
gee 877,102 

Board edging machine, Robinson & Han- 
hart 877,124 

Boiler flue cleaner, S. G. Bladh 877,395 

Bolt, J. D. Earnest 877,061 

Bolt, H. V. Wille •• 877,390 

Book, detachable leaf cheek and pass, H. 

F. Johnson 876,5 

Book device, loose leaf, W. H. Garland.. 877,187 

Bookbinding, W. E. & H. J. Gaylord 877,188 

Boring mills, rapid traverse device for, 

Billiard & Henrikson 877.403 

Bottle and stopper therefor. D. Rivas 877,229 

Bottle, non-reflllable, Hauptle & Scheuerer 876,961 

Bottle, non-reflllable, J. E. Lepage 876,981 

Bottle, non-reflllable, S. M. Spryszyniski. . . 877,249 

Bottle, water, R. S. Blair 877,396 

Brace. See Pole brace. 

Brace, N. H. Nelson 877,110 



Of General Interest. 

REVOLVING ORE-TANK.— A. J. Gabvbb, 
Clarkston, Wash. In the present patent the 
invention relates to apparatus for working 
ores and more particularly to an arrange- 
ment for bringing the comminuted and 
roasted ore Into thorough contact with a hot 
solution, as a step incidental to the extraction 
of metals from their ores. 

FIRE-ESCAPE. — A. Reuteb, New York, 
N. Y. The fire escape Is attached near win- 
dows of dwellings. It is of the class which 
operate frlctionally to allow a rope or cord 
to run down under the weight of the body. 
It operates efficiently to increase the resis- 
tance automatically with an increase of 
weight, so that an unusually heavy person 
will descend at substantially the same speed 
as a light one. 



HAND-LOOM. — Rose K. Lenox, New York, 
N. Y. The Invention relates particularly to ' Brake' handle, f"w! Leohner '". .. ......... ! 877,097 

improvements in hand looms for weaving or Brake shoo, reinforced, J. Cook 877,055 

Brick, lime, and similar material, kiln for 



fastening together bundles of hair for the 
formation of wigs ; but it is equally well 
adapted for making fringe or the like, the 
object being to provide a machine operated 
manually to turn out very much more work 
than possible by the usual method of hand 
work. 

VALVE MECHANISM.— L. J. Johnson, 
Terre Haute, Ind. The improvement relates 
to two-cycle gas engines, and its object is 
to provide a valve mechanism, more especially 
designed for two-cycle gas motors having two 
cylinders with a like amount of the combus- 
tible mixture, to Insure uniform running of 
the- motor. 



Hardware, 

FASTENING FOR DOOR-KNOBS.— J. F. 
Smabt, 4 Irving Place, Elmhurst, L. I. The 
object of the Invention is to produce a fas- 
tener constructed of few parts, adapted to be 
assembled in a simple manner and without 
necessitating the employment of set screws 
or similar fasteners. In practice, such set 
screws are likely to work loose so that the 
knobs become disconnected from the door. 

MITER-BOX. — C. C. Galbntine, Redondo, 
Cal. The purpose here is to provide a miter- 
box reliable in use, and which may be quickly 
set for cutting any desired vertical or hori- 
zontal angle, it being so constructed that it 
is composed of a small number of parts, and 
may hence be manufactured economically. 

CUTTING AND FACING TOOL.— W. S. 
Watson, Memphis, Tenn. The Invention re- 
lates to the art of button making disclosed in 
the Letters Patent of the U. S., formerly 
granted to Mr. Watson, and In an application 
for an automatic button cutting and shaping 
machine previously filed by him. The object 
of the present invention is to provide a tool 
more especially designed for accurately cutting 
out the button from a shell and simultaneously 
facing the button. 

Heating and Lighting. 

SAFETY-VALVE. — J. H. Thiele, New 
York, N. Y. The more particular object of the 
invention is to produce a type of safety valve 
suitable for general use but of peculiar value 
in connection with steam and hot water heat- 



Pertalnlng to Recreation. 

PUZZLE.— W. H. Maltbie, Baltimore, Md. 
Mr. Maltbie provides in connection with a 
transpicuous body, an apertured diaphragm 
within the same together with a pound below 
the diaphragm and in alinement with the 
opening therein, the pound being adapted for 
reception of movable devices discharged from 
above the diaphragm through the opening 
therein, the puzzle consisting in securing the 
deposit of such devices In the pound when 
discharged through the opening In the dia- 
phragm. 

WAGON. — F. Webeb, New York, N. Y. The 
improvement is in children's wagons, relating 
more especially to that type driven by the 
operation of a hand-lever. The object Is to 
provide a construction In which the lever may 
be disconnected from the driving mechanism 
and used as an ordinary tongue for pulling 
and guiding the wagon; this changing of 
handle or lever from one position to the other 
being readily effected. 



Pertaining to Vehicles. 

HAND-TRUCK.— W. Wanbe, Red Bluff, 
Cal. The object here Is to provide a truck, 
more especially designed for the use of ex- 
pressmen, porters, and others, and arranged to 
permit easy and convenient 1 loading of the 
truck, box, or the like onto a wagon or a 
platform, and to allow of raising the truck 
up a step or two onto a sidewalk, for in- 
stance. 



Designs. 

DESIGN FOR A PEDESTAL AND JAR- 
DINIERE.— E. L. Collis, Cincinnati, Ohio. 
Included in this design are a flower pot, or 



burning, P. Czlgler 877,300 

Bridle bit, W. H. Collins r ... 877,296 

Brush holders, means for supporting, E. 

D. Priest 876,998 

Brush, mop, and wringer, combined scrub- 
bing, C. J. Perry 877,119 

Brush washing apparatus, W. von Vigier. 877,269 

Buckle, M. Barabasz 877,035 

Bumping post, H. Gray 877,472 

Burner. See Oil burner. 

Button, separable, J. Plant 877,367 

Cabinet, commodity, J. H. Boye 877,290 

Cabinet, waiter's, B. H. Farrell 877,065 

Caisson, pneumatic, O. C. Edwards, Jr. . 877,308 

Calculator, interest, W. J. Roche 877,230 

Calendar. mechanical perpetual, J. S. 

Heithersay 877,335 

Camera attachment, E. Barrath 877,283 

Can body flanging machine, S. Tevander... 877,257 

Can filler, J. F. Burns 876,940 

Can heading machine, C. D. McDonald... 877,358 

Can opener, O. F. McCrary 877,109 

Car coupling, automatic, W. A. Palmer. . . 877,365 

Car fender, F. J. Lehman 877,098 

Car lifting and replacing device, L. 

Leyerle 877,099 

Car, passenger, A. E. Ostrander 877,474 

Car, stock, A. Murdoch 876,990 

Cars, friction spring draft rigging for rail- 
way, Miner & O'Connor 877,466 

Carbureter, A. C. Stewart 877,136 

Carriage bow, R. H. Pfaff 876,995 

Carrier, A. P. Boyer 876,935 

Casks, means for cleansing, H. S. Gregory 877,074 

Caster, E. H. Humphrey 877,081 

Caster, ball, M. M. Ryan 877,236 

Chair or seat, H. W. Moore 877,216 

Chimney ventilator, A. Krlc . , 877,092 

Chopper. See Cotton chopper. 

Chuck, F. R. Brown 877,046 

<Srcuit controller, L. F. Howard 877,427 

Clamp, A. G. Blazier 876,931 

Clevis, plow, M. L. Digby 877,413 

Cloth reflnishing device, C. Keck 877,086 

Clothes hanger, A. J. Butler 877,047 

Clutch, C. B. King 877,437 

Clutch, friction, J. Caillet 877,405 

Coating machine, G. N. Pifer 877,120 

Coating machine, A. J. Ford 877.186 

Cock, automatic ball, W. F. & L. P. 

Edes 877,063 

Coin freed mechanism, O. Meyer 877,212 

Collar, C. W. T. Davies 877,302 

Collaring machine. E. E. Cook 877,297 

Column, S. S. Hageman 877,076 

Compass bead, G. Schoenner 877,239 

Compensated motor, E. F. W. Alexander- 
son 876,924 

Condenser, exhaust, L. A. Jones 877,431 

Convertible chair, W. W. Lepard 877,204 

Conveyer, T. C. ^Thompson 877,141 

Conveyer, Martin & Macf arren 877,210 

Copper mattes into blister copper, Bes- 
semerlzlng or conversion of, J. D. 

Burgess 877,292 

Cord fastener, C. V. Hugo 877,428 

Corn husker, C. E. Trent 877,143 

Corn husking device, A. E. Hall. 877,461 

Costumer, H. J. Habermas 877,189 

Cotton chopper or cultivator, C. L. Ferriott 877,470 

Crate or coop, poultry, T. Ball 877,393 

Crate, poultry, R. Andlauer 877,032 

Cream and butter separator, A. Fay, 877,066 

Cream separator, centrifugal, .0. Anderson 877,158 

Cross tie, J. F. & C. F. Grandy 877,328 

Crutch tip, C. P. Rogers, Jr 877,231 

Cuff, holder, J. H. Humphrey 877,429 

Culinary vessel heat economizing and flame 

protecting casing, W. Little 877,349 

Cultivator stalk 'cutter attachment, Hes- 

tand & Willis 877,192 

Current deflector, A. F. Eellner 877,201 



Curtain holding device, frlctional, G. H. 

Davis 877,412 

Cylinder wrench, H. Lund -i%. 87f, 352, 877,465 

Dental and surgical appliance^ > electrical, 

H. F, Pressey ......;.'...,. 876,997 

DeQdQrlzeJJ'xeceptacle, R. B. Emerson 877,309 

Deodorizing compound, S. M. Buchanan 877,401 

Digger. See Potato digger. 

Dipper, W. H. Rexer 877,372 

Disinfectant, waste sulfite liquor, C. Ellis 877,414 

Door check, O. Rice 877,123 

Door check and closer, automatic, M, 

Levin 877,440 

Door controlling means, J. Rickll 877,374 

Door, metal covered, W. S. Ely 877,415 

Draft equalizer, W. R. Campbell 876,942 

Draft regulator and ventilator, J. W. 

Noxon 877,364 

Drainage fitting, F. B. Morton, reissue 12,741 

Drawer stop inserting device, H. H. Bor- 

gerding 877,165 

Drawer stop Inserting machine, H. H. Bor- 

gerdlng 877,166 

Dredge bucket, S. L. G. Knox 877,345 

Dye and making same, triphenylmethane, 

A. Conzetti ; 877,082 to 877,054 

Egg and sponge beater, C. H. Overkamp. . 877,468 
Electric condensers, making, F. S. Koch.. 877,089 
Electric currents, transforming the energy 

of, E. Weintraub 877,026 

Electric heater, H. D'Olier, Jr 877,177 

Electric heater, G. W. Elkins 877,183 

Electric light socket cap, J. H. Gobs 877,326 

Electric machine, dynamo, S. R. Bergman. 876,930 
Electric machine, dynamo, C. E. Canfleld.. 876,943 

Electric machine, dynamo, R. S. Feicht 876,955 

Electric machine with compensating wind- 
ings, dynamo, L. Torda 877,017 

Electric motor, L. A. Tlrrlll 877,016 

Electric switch, W. F. Jones 876,970 

Electric waves, means for receiving intel- 
ligence communicated by, G. W. 

PIckard 877,451 

Electrical fitting, F. A. Swan 877,384 

Electrical transmission apparatus, S. Ever- 
shed 877,312 

Electropneumatic machine, W. K. Rankin. 877,369 
Embroidering machine, shuttle, V. Kobler. 876,975 

Engine, C. H. Way 877,023 

Engine controlling means, gas, H. W. Brad- 
ley :-. 877,044 

Engine gearing, steam, H. M. Hendrickson. 877,079 
Engines, starting clutch for explosive, R. 

H. Bradway 876,936 

Engines with four cylinders, starting de- 
vice for explosion, H. Saurer 877,377 

Engraving or sinking dies, machine for, J. 

F. Keller 877,436 

Envelop, B. A. Cole 877,050 

Envelop, G. W. Harvey 877,330 

Equalizer, four horse, O. & F. Zoeller. . . . 877,278 

Erasing machine, F. W. Herman 877,348 

Expansion drill, J. B. Tygart 877,265 

Eyeglass case, A. L. Mariner 877,441 

Eyeglass mounting, G. Bausch 877,160 

Face steamer, electrical, H. D. Wood, Jr.. 877,155 

Facing tool, G. T. Reiss 876,999 

Fanning mill, T. O. Helgerson 877,336 

Fastener, N. Crane 877,174 

Fats, oils, tar, resin, etc., solidifying, G. 

Blass 877,289 

Fence laying machine, wire, M. M. Swan- 
son i 877,254 

Fence, sectional stay wire, G. E. Mirfield. 877,214 
Fencing while stretching, clamp for holding 

woven wire, W. Oster 877,222 

Fertilizer distributer, E. F. Fisher 877,316 

Field gate, F. Russell 877,235 

Filter, G. Ridgway 877,000 

Filter, W. Lorey 877,206 

Filter for cyaniding and the like, continu- 
ous, B. Hunt i 877,197 

Fire alarm and sprinkler systems, auto- 
matic transmitter for, Flddes & Watt. . 877,067 

Fire escape, I. Nielsen 877,363 

Fire igniters, apparatus for impregnating, 

L. Bernard 877,037 

Fire resisting structure, D. C. Meehan... 877,354 

Fishing line drying reel. P. T. Keef e 877,200 

Flanging machi^, C. Stecher 877,135 

Flower holder, H. E. Waddell 877,145 

Fly catcher, R. Teutsch 877,256 

Fly escape, G. W. Stein 877,250 

Fowl or meat holder, G. W. HaVei-stick . . 877,331 

Frame. 'See Tuck side frame. 

Fuel, means for increasing and promoting 

the combustion of, G. R. Torrey 877,142 

Furniture, E. G. Hess .-r. 877,423 

Fuse, electric, F. Mackintosh 876,984 

Gages, registering attachment for pressure, 

P. Fee 877,314 

Gang mold, A. O. Thomas 877,140 

Garment edge binding, W. R. Garton 877.072 

Garment fastener, J. P. Evertts 876,954 

Garment gage- and cutter, E. F. Goggin 877,325 

Garment supporter, J. W. Schloss 877,238 

Gas cap, R. Fleming 876,956 

Gas conduit safety valve,. W. Schulze 877,003 

Gas consuming apparatus, F. W. Beard- 

sley 877,162 

Gas cut off, J. W. Fields 877,417 

Gas generator, suction, J. Fielding 877,068 

Gas producer, W. S. Huyette 876.967 

Gate, Nelson & Xribbey 877,361 

Gear, friction, L. A. Tirrill 877,015 

Gearing, R. de Valbreuze 877,267 

Gearing, L. Catel 877,293 

Glass blower's clamp, D. M. Moore 877,105 

Glass plates, device for connecting, D. J. 

Murnane 877,107 

Glassware, mechanism for producing hollow, 

C. J. Koenig 877,091 

Golf bag, S. A. Marker 877,353 

Governor, explosion engine, C. H. Way .... 877,024 
Gramophone disk record holder, C. H. 

Douglass 877,060 

Graphophone, T. H. Macdonald 877,207 

Grate and fireplace heating attachment, F. 

A. Delph 877,303 

Grinding machine, J. F. Carlson 877,170 

Grinding machine, cutlery, C. L. Joy. ...... . 877,199 

Gyroscope, H. Anschutz-Kaempf e 877,034 

Hammers, safety spring for steam and com- 
pressed air, W. F. Walker 877,387 

Harrow, W. A. Preston 877,452 

Hay rack arch iron, E. A. Wruck 877,156 

Heat regulating and controlling apparatus, 

P. W. Cornwell 877,056 

Heater, W. H. Callihan 877,406 

Heel, cushion, R. W. Perry 877,450 

Hog scraper, M. C. Jorgensen 877,432 

Horseshoe. T. J. & A. L. Anderson 876,928 

Hose carrier, T. J. Sullivan 877,012 

Hydraulic press, W. Tatarlnoff 877,139 

Ice machine, hydraulic electric, D. L. 

Holden 877,193 

Igniter, G. J. Schultz 877,130 

Implement, compound, J. H. Haynes 877,333 

Indicator, J. Cunniff 877,298 

Ink, printing, M. E. McMaster 877,219 

Inseam trimming machine, A. Bates 877,036 

Insect destroying machine, J. Peil 877,117 

Insulator, H. W. Buck 876,939 

Insulator pin, Snaop & Fraher 877,242 

Insulators, clip for fixing conducting wires 

to, J. Macek 877,101 

Internal combustion engine, Schryer & 

Stover 877,378 

Jack. See Lifting Jack. 

Jewelry safety device, K. Lincks 876.983 

Joiner's hand clamp, H. F. Holtmann 877,426 

Key levers, two way full stroke device 

for, H. Hanson 876,959 

Lamp, arc, G. W. Cravens 876,945 

Lamp filaments and the product of such 
method, method of producing electric in- 
candescent, F. M. F. Cazin 877,172 

Lamp filaments, manufacturing metallized 

electric incandescent, F. M. F. Cazin . . 877,171 
Lamp sockets, means for securing cords to, 

F. A. Swan 877,383 

Lamps, machine for making incandescent, 

A. Swan 877,013 

Lamps, manufacture of electric incan- 
descent, F. M. F. Cazin 877.408 

Lathe, vertical turret, B. P. Bullard, Jr.. 877^402 

Lens, bifocal, J. L. Borsch, Jr. 876,933 

Lever and quadrant bar, reversing, W. W. 

Kleese 877,202 



jardiniere proper, and a column or support for Curtain fixture, I. L. Hotallng . '. '. '. '. '. '. '. '. '. 876',965 



Lifting Jack, Topping & PHce 877,386 

Lightning rod, L, L. Mast 877,442 

Liquids from gases or vapors, apparatus for 

separating, Bruuner & Euirkig 877,460 
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"Star' 

Automatic 
Cross 
Feed 



Foofand 
Power 
Screw Cutting 

Lathes 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFC. CO. 

6°S Water Street, 
Seneca Falls, N.V., U.S.A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



The Cupper Cup 

V3&~ Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best <fe Ctieapest. All Stationers. 

CLIPPER, 3IFG. CO., 

401 West 124th St., New York, U.S.A. 
'SendlOc. for sample box of ]00 i or 20c. for cli*s and desk tray. 




BARKER MOTORS 

Reliable. -IK to 10 H. P-Economical 

Tlieir perfect operation and reli- 
ability are due to common sense 
mechanical ideas and good construc- 
tion. Wliilelow in price, they are 
made of best materials with careful 
attention to details. 



C. L Barker, Norwalk, Conn 





FOK 

GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL& REPAIR 
WORK, ETC. 

From9-in. tol3-in.BWiii£. 
Arraneed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe Catalog. 

W.F.&JN0.BARNESC0. 

Established 1872. 
1999 Ruby St., RockFord, h/L. 




alogs and learn our 



RIDER AGENTS WANTED 

in each town to ride and exhibit sample 
Bicycle, H'rite for special ojff'er. 

We Ship on Approval without a cent 

deposit, allow 10 DAYS FREE TRIAL 

and prepay freight on every bicycle. \. 

FACTORY PRICES on bicycles, tires 

.dries. Do not buy until you receive our cat- 

heard of prices and marvelous spetiatoffer. 



MEAD CYCLE CO.. Dept. s 269, Chicago, III. 



SENSITIVE LABORATORY BALANCE 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance cati be made 
hy any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 1 \ S4. Price 10 
cents For sale hy Mtjnn & Co.. 3S1 Broadway, New 
York City, or any bookseller or newsdealer 



Ilciilei". 

Willi! «•<! 

Ev<rj. 




Build It Yourself 

Anyhoyor amateur can build this perfect little 
1 H. P. vertical, 2 cycle gasoline engine on a foot 
power lathe from rough castings liy following our 
simple blue pr.nt working drawings. Others 
are doine it, so ran you. Xo engine equals it 
for simplicity, strength and durability. Fills 
every requirement vihere light m olive puwer 
is needed. Write for booklet and prices on 
castings .ind linished engines, 

QARONER MOTOR COflPANY 



5011 Delmar Ave., St. ] 



[lis, V. S. A. 



Keystone Well Drills 




New York Office, 



for Artesian and Ordinarv Water 
WpIIs; Mineral Prospecting ami 
Placer Testing for Driers; 
Deep Drilling for Oil and Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text 
books on these subjects. 

KEYSTONE WELL WORKS 
- Beaver Falls, Pa. 

1?0 Broadway 




palmer Motors 



Two and Four Cycle. 
Stationary and Marine. 
One to twenty H. P. 
Catalogue FREE. 

PALMER BROS., Cos Cob, Conn. 

New York ■ >.42Fourth Ave. 
Philadelphia: The Bourse 
Boston: 85 Union Street 

Seattle, Wash.: Colman Dock 



DRILLING 
achines 



WELLS 

Over70sizes and styles, for drilling either deeper 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

W1LLIA3H HllO.S.. Ithaca, N. Y. 



GREAT BARGAINS! 

Model Electric Railway equipment, third rail, consist- 
ing of 61) feet of track 5 inch gauge, on trestles, 5 foot 
bridge, 2 handsome cars each 30 inches long, one equip- 
ped with sixth hor>e power motor, all complete for #110. 
Also two 14 ll - P- ens engines, complete, $25 each : one 25 
volt y> h. p. motor, $18.50; one 8 volt % h. p. motor. $20; 
on--' Edi?on Tinfoil Phonograph, concert model (very 
rare), $75; one Air Storage Pump. $12 (cost $,'J0) ; two 
dynamos, 110 volts, 3 amperes, $25 each; one Daft T5 light 
dynamo, 110 volts, $30. BURNAP CO., 129 West 31st 
Street, New York. 



STUDY 



High-Grade 

Instruction by 

Correspondence 

Established 1893 



I AW 

L^B»»» ^■^B Prepares for the bar of 

^^H0 ■ W ■■ any State. Three Courses: 

College. Post-Graduate an#i 

Business Law. Improved method of instruction. 

combining theory and practice. 

One student writes* "1 have learned more law 
in three months under your instruction than I 
learned in six months in a law office." 
AFPKOVED BY BENCH AND BAB 
Classes begin each month. Uniform rate of tui- 
tion. Send for our 48-page catalogue, m which 
we give a synopsis of the rules for admission to 
the bar of the several States. 

Chicago Correspondence School ol Law 
906 Reaper Block. Chicago 




Loader, coke. W. H. Watt 877,147 

Loading and unloading mechanism. A. F. 

Callison 876,941 

Lock joint for wall slahs, bricks, tiles, or 

the like, R. Malancon 876,985 

Locomotive driving box adjusting device, 

W. C. Dick 877,059 

Locomotive, electric, R. Schwarz 877,005 

Logs, single tooth dog for gripping, T. 

Manley 877,208 

Loom gripper needle, O. Wahle 877,270 

Loom shuttle, II. Murphy 877,108 

Loom shuttle checking and releasing mech- 
anism, F. Ott 877.223 

Magnetic detector, L. de Forest 877,069 

Magnetic wave components, intelligence 

intercommunication by, G. W. Picard . . 876.996 

Mail hag catcher, O. Shaffer 877.240 

Mail box, J. M. Scobee 877,006 

Manure spreading attachment for wagons, 

Turner & Howard 877.227 

Masonry fastening device. R. S. Peirce . . 877.118 
Measuring instrument, electrical, W. J. 

Still 877.251 

Memoranda exhihiting device. S. Maxfield.. 877.443 

Metal bodies, shaping, R. W. Hardie 877.077 

Metal swaging machine, W. Febr 877.315 

Metal working machine. L. H. Blood 876,932 

Mines, electric apparatus for the ignition 

of, O. R. P. Berglund, et al 877,284 

Mold. See Gang mold. 

Mop wringer, W. H. Wetmore 877.149 

Motion chocking device, O. F. Persson. . . 876,994 

Motor control, K. A. Pauly 876,993 

Motor control. H. E. White 877,028 

Motor control. C. E. Zix 877,030 

Motor converter, starting, E. F. W. Alex- 

anderson 876.923 

Motor cooling device, A. F. Knight 876,973 

Mower grass catcher, lawn. M. T. Curran . . 877.299 
Multiple cylinder engine. Chase & Young. . 877,294 

Music indicator. W. E. Thrash 877,259 

Music indicator. F. E. Hobart 877,339 

Musical instrument, automatic, A. A. 

Rose 877,125 

Musical instrument, mechanical, J. A. 

Weser 877,027 

Musical instrument player, mechanical, B. 

A. Iloglund 877,08* 

Musical instrument, pneumatic, E. de 

Kleist 877,203 

Musical instruments, regulation of tone in 

mechanical, L. Hiipf eld 877.0S2 

Oil burner, crude, J. P. Donovan 877,178 

Oils of marine engines, means for recover- 
ing and regenerating lubricating, Bibo- 

lini & Baulino 877.1 f!3 

Ore separator, A. Custer 877,411 

Ores, apparatus for magnetically concentrat- 
ing, H. Leighfon 877,439 

Oscillating engine. J. Smith 877,132 

Oval cutting machine. W. E. Herman .... 877,422 

Oven, hake, W. Ernst 877,310 

Oxid fumes from ores and furnace prod- 
ucts, ohtaining, II. Pape 877,114 

Oxidizing means for solutions, W. B. Mc- 

Pherson 877.445 

Packing, plunger. T. Larsson 876,977 

Packing receptacle, G. W. Baylis 877,161 

Paper bag machine. W. A. Lorenz 877.205 

Paper hanging device, wall, D. Wehster. . 877,025 
Paper holder, sensitized, G. A. Randall... 877,454 

Paper bolder, toilet, W. Laaar 877,347 

Paper vessel. B. I. Rike 877,001 

Taper weight. B. S. Whitehead 877,150 

Pencil, lead. S. J. Recliendorfer 877,370 

Pencil sharpener, A. M. Mosley 877,357 

Perambulator. A. E. Long 877,350 

Phonograph i^cord case. C. W. Edsell 877,064 

Photographic print box, Haverhill & Jenk- 

inson 877,078 

Photography, sensitive plate for color, A. 

& L. Lumiere 877,351 

Picture machine, moving, J. E. Lager- 

gren 877,346 

Piling, sheet metal, F. W. Skinner 877.008 

Pipe casting apparatus, metal, E. A. 

Custer 876,946 

Tipe cleaner. E. T. Gilbert 877,324 

Pipe coupling. H. S. Putney '. . . 877,368 

Pipe lifter. Anderson & Hanson 877,282 

Pipe protector for buildings, leader, P. W. 

Sander 877,456 

Pipe wrench, G. Paterson 877,225 

Pipe wrench, chain, (I. Amhorn, 

876,925, 876,926, 876,727 

Piston. II. A. Knox 876,974 

Planing machine cutter head, E. Carstens. 877.407 

Planter, coin and potato. I. J. Kaar 877,344 

Plow and fertilizer distributer, combined, 

J. B. Hicks 877,424 

Plow point. C. W. McWane 877,359 

Ting, fusible. L. P. Hacker 877.329 

Pole hrace, D. C. Tan Buren 877,268 

Pole climber. H. Foldvik 877,418 

Post. See Bumping post. 

Potato digger, J. Moreau 877.356 

Potato sorter and cleaner, J. E. Howell. . . 877.462 

Potential regulator, E. Lehr 870,!I7'.» 

Power transmitting mechanism, A. T. 

Brown 876.937 

Press web controller, F. TV. Rolland, Jr. - . 877.232 

Printer's quoin, F. W. Blackhall 877,039 

Printing, lithographic. Jullien & Dessolle. . 877,433 
Printing machine cutting mechanism, W. 

Spalckhaver 877,010 

Printing press attachment, A. J. Hood 877,195 

Printing press feed and delivery attach- 
ment, S. Molinar 876.987 

Projection apparatus, U. Blatter 877.041 

Pulley, hoisting. H. A. Myers 876.991 

Pump, blower, and the like, centrifugal, 

N. K. F. Hanson 877.191 

Pump driving mechanism, J. C. Wbitmor. . 877.276 
Punching and riveting machine, J. R. 

French 877.419 

Radiator, J. A. Strom 877.011 

Radiator tubing, F. H. Stolp 877,252 

Radiator valve, packless, J. Collis 877.051 

Radiators, relief valve for, W. W. Bris- 

senden 877.399 

Rail cleaner, groove, C. H. Frick 876.957 

Rail Joint, J. A. Scott 877,007 

Rail joint, P. O. Adams 877,279 

Rail joint, C. H. Ray 877,455 

Rail joint, insulated, R. J. Dalton 877,057 

Railway apparatus, cooling system for elec- 
tric, W. S. Moody 877.467 

Railway crossing, A. Hosmer 877,340 

Railway, pleasure. H. A. Lockwood 877,100 

Railway signal, F. B. Corey 876,944 

Railway signal, W, N. Thompson 877.385 

Railway signal. J. C. Link 877.464 

Railway signaling svstem, C. Enderlein. . . 876.953 

Railway tie, G. Bossi 877.042 

Ratchet drill, J. B. Blackwell 877,288 

Reactions, apparatus for effecting, E. A. 

Spei-iy 877,245 

Reactions between solids and gases, effect- 
ing, E. A. Sperry 877,246 

Receptacle or container for semifluid or 

other like substances. F. R. James 876,968 

Recording gage, automatic. W. E. Jerauld . 877,198 

Reducing tank. R. S. Redfield 877,371 

Reel. C. A. Brinley 877,397 

Registering device, R. Hunter 877,430 

Regulating device, automatic, P. H. Thomas 877,258 

Rein guido. P. Schallow 877,128 

Roaster, meat, J. D. Lewis 877,463 

Roller and harrow, comhined, C. C. Dol- 

lison 876,951 

Roofing construction, metallic, C. Sporn- 

hiiuer 877,133 

Room, extension, P. G. Hubert 877,196 

Rotarv engine. J. Marsden 877,103 

Rule gage, W. E. Morgan 877,218 

Running gear, front, G. B. Babcock 877,159 

Saddle, top roll, E. Dixon 876,950 

Safetv pin, Kaspar & Krejci 877,085 

Sanding tahles. F. W. Niemann 877,112 

Saw, E. G. Ward 877,146 

Saw handle, crosscut, C. Brockelhurst 877,169 

Sawing machine, L. R. Colhert 877,410 

Sawmill, douhle-cutting rotary, C. J. Zelt- 

inger 877,392 

Sawmill set works, appliance for, W. F. 

Koch 877,090 

Scale, monitory combination weighing, H. 

Marer 876,986 

Scales, recording weigh beam for, W. N. 

Gllhert 876,958 

Screen fastener, E. Sauvageau 877,127 




Bristles 
You Can't Scald Out 

If there's one thing that will loosen the 
bristles of an ordinary shaving brush, it's hot 
water — so essential to shaving. That's why 
brushes fastened with rosin, cement or glue, 
leave a trail of bristles from ear to chin — 
dangerous to the face — hard on the razor. 

The bristles of 

RUBBERSET 

TRADE MARK 

Shaving 
Brushes 

are held together by vulcanized rubber, 
making the seat of the brush practically 
one solid piece. Not only are Rub- 
berset Shaving Brushes absolutely 
impervious to hot water, soap and 
rough handling, but you cannot 
pull out a bristle if you try. The 
name on every brush guar- 
antees it. 

At all dealers' and barbers', in 

allstylesand sizes, 25, 50, 75 cents 

to $6.00. If not at your d baler's, 

send for booklet, from which 

you may order by mail. 

To the average man we 
commend the $1.00 brush. 

THE RUBBERSET BRUSH CO. 

74 FERRY ST.. NEWARK, N. J. 
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The Largest Parts and Supply House in America 

IBEi Everything for the Automobile and Automobilists 

Manufacturers, Distributers and Jobbers 
AUTOMOBILE PARTS AND ACCESSORIES 

Neustadt Automobile & Supply Co. 

"The Qrowinj House" 3932 Olive St., St. Louis. Mo. 

Our 1908 Catalogue, 200 pages, over 1000 Illustrations and 5000 descriptive quotations, yours for the asking 





Our Book Department 




T7|E offer our patrons and subscribers the advantages of a long 
A A I established and widely experienced department, devoted to the 
^^^ publication and distribution of modern up-to-date books pertaining 
to all branches of Engineering, Mechanics, Chemistry, Science, 
Industrial Arts, Trades and Manufactures. 

We shall be glad to aid our patrons in the proper selection and purchase 
of books on the subject in which they are interested. 

Our 1 1 2-page catalogue of general scientific and technical books will be 
mailed free to any address upon application. 

SOME OF THE SCIENTIFIC AMERICAN PUBLICATIONS 

The Scientific American Reference Book, compiled by A. A. Hopkins, l2mo., cloth, 5 1 6 pages, illus. $1.50 

The Scientific American Boy, by A. R. Bond, l2mo., cloth, 317 pages, 320 illustrations, . . . 2.00 

Home Mechanics for Amateurs, by Geo. M. Hopkins, 12mo., cloth, 370 pages, 326 illustrations, . 1.50 

Experimental Science, by Geo. M. Hopkins, 2 volumes, 1,100 pages, 900 illustrations, 5.00 

The Scientific American Cyclopedia of Receipts, Notes and Queries, edited and compiled by Albert 

A. Hopkins, revised edition, containing 15,000 selected formulas, 734 pages, 5.00 

Magic, Stage Illusions and Scientific Diversions, by A. A. Hopkins, 8vo., cloth, 556 pages, illustrated, 2.50 

The New Agriculture, by T. Byard Collins, 8vo., cloth, 374 pages, 106 illustrations 2.00 

Industrial Alcohol, Its Manufacture and Uses, by John K. Brachvogel, 8vo., cloth, 516 pp., 107 ills. 4.00 

Practical Pointers for Patentees by F. A. Cresee, 12mo., cloth, 144 pages 1.00 

American Estates and Gardens, by Barr Ferree, quarto, WxYi l 4 inches, 340 pages, 275 illustrations, 10.00 

The Design and Construction of Induction Coils, by A. Frederick Collins, 8vo., cloth, 400 pp., 125 illus. 3.00 
The Technological Dictionary, Spanish. English, English.Spanish, by N. Ponce De Leon, ■» 

Vol. I, Ingles-Espanol $8.50 

- : Vol. 2, Spanish-English 7.50, two vols., 16.00 

Pull descriptive circulars of the abr>' • Books will be mailed free upon application. 

MUNN & COMPANY, Publishers, 361 Broadway, N. Y. 
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Classified Advertisements 

Advertising in this column is T5 cents a line. Nu les>» 
than four nor more than ten lines accepted. Count 
>Sv< n words to the line. All orders must be uceom ■ 
panted hy a remittance. Further information sent on 
request. 



BUSINESS OPPORTUNITIES. 

PATT'RRK LKrTElW AM.) FKiUKES (White Metal 
ami Bra**:) for use on patterns for castinjrs. J.nry:e va- 
riety, prompt shipments. Send for catalog. H. \V. 
Knight & 6011, Seneca Falls, X. V. 

RIG MONEY in any locality operating our combined 
Mintalets and Crystalets Teiicliue Machines. New idea. 
Strictly legitimate. Permanent business. Machines sent 
on trial. Crystal ▼ ending Co. S Monypeny BUg., 
Columbus, O. 

WANTED to manufacture on royalty basis, patented 
article in woodwork line for Canada. \V. \V. ^cott 
Company, -It;? St. James St., Montreal. 

NEW ZEALAND,— To manufacturers and exporters 
we are prepared to take up any lines of merchandise 
an* introduce same tbruugnout New Zealand. Corres- 
pondence invited. 5»peiprbt, Palmer & Co., limited, 
Wellington, N. Z. 

IN VEN TO US. — Send for free sample copy " World's 
Progress," devoted to interests of iuvontors. All latest 
developments in scientific and industrial world. 
World's Progress, 510 12th St.. Waablzurtsn, I). C. 

PATENTED KEROSENE INCANBESCEN'i BIMtl- 
ER. VO candle power; used on any lamp; saves 60 per 
cent, kerosene. Ready seller everywhere. Exclusive 
territory. Write for particulars. W. C. G-Ottscnalk, 20o 
Broadway, New York, 



PATENTS FOR SALE. 

FOR SALE.— Patent on Pincushion and Thimble 
Holder Attachment f«r Sewing Machines. Patented 
April 16, 19U7. Something women need for sewing ma- 
chines. Just the thing for mail order business or agents. 
A. G-. Rosenthal, 23 Jackson Place, Chicago, 111. 

INVENTORS. — Registration of patents for sale. 
Membership card. One Tear's dues. Official journal. 
Allfor ?2,0U. only National Inventors' Organization in 
America. International Congress of Inventors, Roches- 
ter, N. V. 

FOR SALE.— American patents, practicable "Fold- 
ing Umbrella." For further particulars address Folding 
Umbrella, Box Tf«S, New York. 



HELP WANTED. 



WRITE U> TO-DAY" if open for position in sales. 
Office or technical work. Information free. State aye, 
experience and location desired. Address Hapgoods, 
o#5 Broadway, New York. 



AGENTS WANTED. 

A NEW ART and a fascinating rapid money maker. 
You can decorate china, glass, porcelain, pillow- 
tups, anything, in colors or not, from photographs. No 
talent or experience recmired. More popular than hand- 
painted china. Cos-t small, profits large. Send stamp 
torinf ormation. B. K. Vallance Co., Elkhart, Did. 

20TH CENTURY (FLEXIBLE BLACK) CHAMOIS 
" RUBS/' Best quality chamois in practical economical 
form. Better, and at l-t» cost of whole chamois, for 
washing, cleaning, polishing in houses, -stores, shops 
gurages, ^tallies, engine rooms, etc. Retail 25c. Special 
circular. 2Uth Century Mfg. Co., 19 Warren St.. N. Y. 



AUTO ACCESSORIES. 

TIHKS! ALL STANDARD MAKES at bottom prices. 
New seconds (rasing and tubs cheap. Reasonable re- 
pairing and recovering. Win. M. Sharpe, 118 WesL 
Broadway. Phone 920 Worth, New York. 



TYPEWRITERS. 



FLYING MACHINES. 

AEUOPLANHS built complete or materials furnish- 
ed. Steel or aluminum tubing, ha uiboo. etc. Castings 
for. Inuring corners: Advice on i:o;iscrncttoti given. Also I 
information relating to past machines 1 r experiments. | 
J. W. R.oshon, Harris pure. Pa. 
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TYPEWRITERS.- Hammond, ¥10; ReminRt«n, *12; 
Smith Premier, $18: Oliver, $2y. All guaranteed for one 
year. Send for catalogue. Harlem Typewriter Ex- 
change, Dept. R, 217 West 125th Street, New York. 



MOTION PICTURES. 

THE MOVIAR PICTURE WORLD, weekly, 10 cents 
per copy; yearly subscription. $2. The only paper de- 
voted to the moving picture, illustrated song and lail- 
'.ein k'ct nre field. Moving Picture World. Box 450, N. Y, 



BOOKS AND MAGAZINES. 

"TROPICAL AND SUB-TROPICAL AMERICA,' 
ilie new illustrated magazine on South and Central 
America, Mexico and West Indies. First number isout. 
j'rtce *1 a ^ear. 3 months' subscription, 25c. will show its 
value. Tropical America Pub. Co., 18 Krankf ort St., N. Y. 

KLECTRICI \ N AND KECHAJklC— Practical month- 
ly magazine for electrical and mechanical students and 
workers. Publishes illustrated directions for con- 
structing dynamos, motors, gasoline engines, wireless 
telegraphy, electroplating, electrical wiring, me- 
chanical drawing, using toois, furniture construction. 
boat building, all kinds of mechanical work. One 
dollar yearly; trial subscription for three months, 
twenty cents. List of electrical and mechanical books 
free. S. A, Sampson Pub. Co., 6 Beacon St., Boston, Mass. 



ASTRONOMY. 



STARS AN» PLANETS.-Learn to know them at a 
glance! Astronomy in simplest and most fascinating 
form. The Luminous Revolving Planisphereshows clear- 
ly principal stars visible any hour in year. Simple, hand v 
reliable. Only 83c. T. Whittaker, 123 Bible House, N. Y. 



PHOTOGRAPHY. 

A COOKE LENS on your camera means a good clear 
picture every shot. No cloudly failures. Write to- 
day tor Cooke Booklet "E ! ' with ''Helps to Photo- 
graphers." Taylor, Taylor & Hobson, 1135 Broadway, 
New York. 

AMERICAN PHOTOGRAPHY succeeds American 
Amateur Photographer, Camera and Dark Room and 
Photo Beacon. The editors of each now join in making 
a magazine which should Ije in the hands of everv pho- 
toerapber, professional or amateur. 1;> cents monthly, 
si 50 per year- Three specimen copies tor a quarter! 
Am. Photographic Pub. Co.. 3fil Broadway, New York. 



EDUCATIONAL. 

LEARN MORE AND EARN MORE. - We teach 
Law, Engineering. Oratory. Advertising. Business Cor- 
respondence, Short-Story Writing and 151 others. Best 
school on earth. Smwill cost. Easy payments. Ask for 
catalog 40 and name course wanted. Intercontinental 
University, Washington, D. C. 



HOUSEHOLD NEEDS. 

BUTCHER'S BOSTON POLISH is the best finish made 
for floors and interior woodwork. Not brittle; will not 
scratch or deface like shellac or varnish. Send for free 
booklet. For sale by dealers in Paints, Hardware and 
House Furnishings. The Butcher Polish Co., 356 At- 
lantic Avenue, Boston, Mass. 



SHAVING. 



"UECARBONIZETV* RAZORS NEED NO HONING. 
Money hack on demand. With niv exclusive process 
only good blades are marketed. By mail $3.50, post- 
paid. Sidney Levy, 1140 Broadway, New York. 



Screw, I,. Wearelle 
Screws, niauiii'actu 
Weill ing muehltu!, t 
beaming machine, 

F. Rudulphi ... 
Seeding machine. \V, 
Seeding machine or 

Paul 

Semaphore signal. R. Herman 

Separator. Sue Cream separator. 

Sewed articles, shuu for. J. P. Weis 

Shade tixtiav. window, A, He-lines 

Miade roller. .\. T. Foster 

Shaft coupling. J. N. Duvns 

Nheet-ii-un vessel:;, main if acl n r i l ii: , .1. 11. \V. 

CJebler 

■Shingle. J. \Y. Trt.eger 

Shirt attachment, J. Plant 

Shirt drier. P. J. Tiniberlake 

Shock absorber. (1. M. Wilson 

Shoe form, G. II. Clark 

Sh»e upper, \V. M. (f riff in 

Sign illuminating device, W. II. Xicolay.. 

Silage distributer. J. Dick 

Signaling apparatus, electric. S. Evershed. 

Sintering blue-billy, J. G. Bergquist 

Sleigh knee, J. A, Bergren 

Souiid-pi'»duciiig mechanism, C. F. Graham. 

Sower, fertilizer. R. Blair 

Speed and brake mechanism. combined 

changeable, E. P. Dullard, Jr 

Speed changing mechanism, A. Mill 

Speed indicating apparatus, S. C. De l'ure. 
Speed indicating device, S. C. Dc Fore.... 
Spinning frame saddle. J. H. Turcotte. ... . 
Spinning machine, Harrington & Barrie... 
Spinning machine traveler ring, .Tarbwon & 

McVicker 

Spool, sheet metal, C. A. I'.rinley 

Spout, detachable, C. R. Keeran 

Spent for vessels, seamless sheet metal, J. 

H. W. Gebler 

Spray, R. A. Brooks 

Stamp mill mortar box. D. .V Rremiier. . . . 
Stumping instrument. J. V, Weekbaugh . . . 
Stannic chloiid, apparatus for making. K. 

A Sperry 

Stannic chloric! . apparatus for producing', 

C. 1*. Townsend 

Stannic cbUrid, making, E. A. Sperry, 

Stannic chloiid, producing. C. P. Tnwiiscud 
Stannic chlorid, purifying, E. A. Sperry.. 
Stannic chlorid. purifying. C. P. Towusond 
Steam generating apparatus, .1. Miln 

Steam generator F. Ilecht 

Steam generator, W. L. Jones 

Stenographing machine, R. Duchesne 

Stirrup. J. M. Easterwood 

Stove. L. W. Hammond 

Stovo magazine, reversible. \V. S. Jackson. 
Stovepipe ;tiid chimney cleaner, D. ,T. .Mon- 

tambo 

StulTing box. P. Kugel. 

Sun bonnet, C. E. Youut. Sr 

Surface trimming machine. S. Hmwii 

Suspenders, adjustable. E. .f. tlaydeii 

Sweeping compound. .T. Stoltfiiiier:: 

Swing, A P. Buyer 

Switch. See Electric switch. 
Switch mechitnism tuiil train-carried actuat- 
ing means therefor. (.!, I'atks 

Switch point lock. J, It. Latimer 

.'"■ynchroniziinr apparatus for jilfe'itiufoi-w, 

M. Vocolsaiig 

Table. K. 11. II. Meier 

Tablet, memorandum, F. K. Dexter 

Talking machine s.uiml box. .T. C. Knglisli. 
Tanning hides and skin,;. limine & D.^ura. 

Tel-'graph system. 11. O. Lingli 

Tele;;rapl:s. reb'ose mechanism fol' .Morse, 

E. Dneretet 

Telephone eircidt switching mechanism. A. 

K. Andriano 

Telephone system. W. W. Dean 

Telephone system, II M. Post 

Telephone, trick. [•;. & I*. S. De Moulin... 

Theatrical appuratus. II. L. Itmvdnlii 

Theatrical appliance. S. Bii nbauii i 

Thill coupling. D. -*V. Allen 

Thill support, vehicle. E. M. Perdue 

Ticket holder, I. E. Stump 

Time glass. I. H. Hall, J 

Tire, elastic. M. Hrni 

Tire, pneumatic, T. Ik Tief enbnchei 

Tobacco pipe, A. A. I'lirness 

Tone's, \Y. E. Werd 

Tool, R. Wolft'ey 

Tool, combination, II. D. Hoak 

Tool. re]i;iir. W. L. Diusitn 

Torque legulating mechanism. K. Thomson 

Tourist's i,'bi?48. J. M. Faelu-inann 

Toy. K. I). Neagle 

Toy. luechanical. .1. P. Mr 

Toy windmill. Sinulerlin & Rliley 

Truck switch, electric. R. A. Baldwin... 

Traction wheel. M. Wilson 

Train safely stop. L. T. Diebolt 

Train service colliding, S. D. Harnett 

Tninsf oimer, electric vehicle. \\*. S. Mood; 
Transformer emplo.ved in high frcipienc.v 

current circuits, 0. E. Oaiffe 

Tread power, O. P. Weldii: 

Trolley pole controller. O. A. Ross 

Trolley replace!', G. Q. Seaman 

Truck, barrel. M. Pixel. 

Truck, cur, G. G. Floyd 

Truck. . cast steel. YC. E. Symons 

Truck, rail handling-, A. G. Newburgh 

Truck side frame. II . Aiken 

Tube closing machine, rotary, Tillman & 

Howell ■ ■ • 

Tube slitting machine, plastic, G. P. W 

lett 

Tubing, machine for making metal, E. T. 

Greenfield 

Turbine engine. It. .1. Schlomiiu,' 

Turbine, gas, H. Holzwarth 

Turbines, bucket securing means for, 0. 

Junggren 

Turbines, regulating nozzle for, Uelpke & 

Kugel 

Typewriter, H. Moya 

Typewriting machine, C. II. Shepard 

Umbrellas, canes, and the like, device for 

supporting, M. V. Quinii 

Undershirt. T. Fanta 

Undertaker's crape holder, Churchman & 

• chaL-d 

Urn. A. W. Meyer 

Valve, G. H. Traxel 

Valve for filters, sand or strainer, J. R. 

& H. D. Elfreth 

Valve operated by air. J. Bowers 

Valve reseating device. Holmes *fc Puffer... 

Valve trap. W. F. Dzur 

Vault, burial, W. C. Laechle 

Vehicle 1, ake. E. S. Ackerman 

Vehicle, motor, .J. W. Waldorf 

Vehicle wheel motor. G. D. Ross 

Vehicles, dust shield for self-moving road, 

J. C. B. Ingleby 

{ Yehieles, flue construction for self-propelled. 

II. T.emp 

Ventilating device. L. S. Hackney 

Ventilator. See Chimney ventilator. 

Ventilator, II. J. Kellhofer 

V«lt;iic strong current arcs, production of, 

II, Pauling 

Voting machine. It. T. Seelye 

Wagon brake, F. M. Smith 

Wugmi, dump. Hill & Wright 

Wagon, dumping, G. Durso 

Wall switch. J. II. Dale 

Washboard, E. A. Clark 

Washing machine, F. M. Lacey 

Washing machine gearing. II. H. Muusoii. . 
hashing, machine, spring. J. W. Kennedy. 

Water heater, F. E. Patterson 

Water heater and smoke consumer, auxil- 
iary, J. F. Miles 

Water tower or stand-pipe, extensible, 0. 

B. Tar bell 
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Hammer the Hammer 



in perfect safety, is not a mere 
device added to the revolver, but 
is itself a part of theti ring mech- 
anism. Tuttous to press, no 
catches to set, no levers to pull. Tho hammer of an Iver 
Johnson. Automatic Safety Revolver nevef touches the firing 
pin, and the firing pin never touches the cartridge until the 
trigger is polled. You can "hammer the hammer." drop it, kick it, pound it. 
but until you pull the trigger, there's "nothing doing." 

ACCIDENTAL DISCHARGE IMPOSSIBLE 

Iver Johnson Safety Hammer Revolver I Iver Johnson Safety Hainmerless Revolver 

Richly nickeled, 3-in. barrel. 22rim-fire. 32 CC Richly nickeled, 3-in. barrel, S'2 center- £7 

cent er-fire,or3{4 in. 38ceuter- fire cartridge ^U I fire, or3,'i inch. 38 ceuter-bro cartridge "fl 
Sold hy Hardware and Sporting Goods dealers everywhere, or eent prepaid on receipt of price 
if dealer will not supply. Look for the owl's head on the grip and oar name on the bariel. 

IVER JOHNSON'S ARMS AND CYCLE WORKS 170 River Street, Fitchburg, Mass. 

New York: 99 Chambers St. Hamburg. Germany: Pickhuben 4 

San Francisco: J?b.iL B. Bebeart Co.. Ill Market St. London, England; 1U Cullum St., E. O. 

Makers of Iver Johnson Mngle IJarrcl Kb.>tgnus nnd Iver Johnson Truss ISrluge Hieyclfs 



INCREASE YOUR CROPS 

How to increase the yield per acre and other important 

information. State size of farm. No cost to you. 

KARM EIXREIRT, BOX 773, NEIW VORK CITY 



™eBest Light 



tSpectaclesand 
Eyeglasses 

are a superfluity where our latnp9 
are used. 

Portable, 100-candle power and 
produces u safe, white, power- 
ful, steady light with 

No odor, dirt, grease or 
Smoite. 

Everylamp warranted. Costs 2c 
per week. 

ACKM8 WANTED 
EYEHilVlIEBE. 

The BEST LIGHT CO. 

Owners of #riginal 

Patents. 
87K. 6U1 St.,t'anton,0. 





SETS OF CASTINGS OF 

MODEL ENGINES 

"tfSS^A.. _Ji^&f\ SEND ID* FOR 126 PAGE 
£?rfSiaCT ILL. CATALOGUE, 

^S^ALSQ TOOLS, 



s 



WHEELS.& PARTS OF MODELS S 



s>^^^^N ■&. m\w^#H^ 



Removed to 183 Milk Street. 



LIGHT THAT NEVER FAILS 



Will produce better light and more of It. ' I 
lor less money than any other artificial I . 
Iijjhtin? device made. Complete satisfac- ,1 
i|. tion guaranteed. Special .inducements f 
^ and territory consigned to the right party. \ * | 
? We want a good man. in every city, town - 
and village in the world. Write to-day 
for complete catalogue No. 99. 
NATIONAL STAMPING & ELECTRIC WORKS I 
150-158 So. Jefferson St.. Chicago, U. S. A. r 



877,323 
876.9S'.! 
877,211 



877.453 
877,410 

877,295 
877,211 
877.204 

S77.1S-J 
877.043 
N7tt.0fH 
877. 181 
877.00.1 
877,031 
S77,{|22 
877,233 

877,083 

876,980 
877,420 

876,972 

877.44S 
877.380 
877.009 
877,338 
877.180 
877,301 
877.048 
877,004 
877.100 
877.087 
877,115 

877,444 

877,255 



MILLS FORlLLMATtRIALS. 

OUR BUSINESS IS TO MAKE., 
MACHINERY FOR. GRINDING ' ' 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS Or MATERIALS FROM COT- 
— TON-SEED TO ROOTS AND HERBS, 

BY AN UNEXCELLED PRO- 

— CESS. I^YOU WANT 



MILL OR CRINDING 

MACHINE, COME TO 

-.US AND YOU WILL 

\GET THE BEST 



SS£BUi*Jiffl(lUV ruKHisMD. ■ "" WONT CffA/'" ■ 

SPiROUT, WALDROM fie CO. 

stmm CATALOG N94.) MUKCY, Pa,... 



" LAKG-EST DEALERS in New and Second-hand 
Automobiles in the World.'' $2,250 Auto for £1,25t'. 
Saving ¥1,(1110 on a brand new car. That's tue biggest 
auto bargain ever offered. We have purchased and now 
have on sale the surplus stock of new '•; 28-30 H.P. 4 
cvl. " Queen : ' tourimr and runabout cars. Guaranteed. 
Other bargains in hiyh grade new autos at 40 to 60 Per 
cent, reductions. Over 500 ?econd-hand autos all in first 
clijss condition at ridiculously low prices, •ur prices 
are so low on tires, sundries, and apparel, it will pay 
you to write for our ca'alog and latest price list .No. 129. 
The Times Stiuare Automobile Co , 1599-1601 Broadway, 
New York. 30'J-;ill ilicbican Avenue, Chicago, 111. 



VENTRILOQUISM 

I, earned by any Man or Boy at home. Small cost. Send 

to-dav 2-cent stamp for particulars and proof. 

0, A. imith, Ho»ui 634, £040 Kuoxvillc Ave, l'coria, 111. 



How to Construct 
An Independent Interrupter 

In scientific American Supplement, 1(» 1 -1. 
A. Krederick Collins describes fully and clearly witti 
the lielp of good drawiims how an independent multiple 
interrupter may be constructed for a large induction 
coil. 

This article should be read in connection with 
Sir. Collins' article in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 14iO:>, "How to Construct a 100-Mile 
Wireless Telegraph Outfit." 

Each Supplement costs 10 cents ; 21 cents for the 
two. Order from your newsdealer or from 

MUNN & CO., 361 Broadway, New York 



ff 



* 4 UDHnutaitqiin 

Means these three things. Which interests you . : 

A SYSTEM OF HOME READING 

Definite results from the use of spare minutes. 
American Year now current. 

Ask for C. L. S. C. Quarterly. 

A VACATION SCHOOL 

Competent instruction. Thirteen departments. 
About 2,500 enrollments in 1907. The best 
environment for study. Notable lectures. 

Ask for Summer School Catalog. 

A METROPOLIS IN THE WOODS 



All conveniences of living, the pure charms of 
nature, and advantages for culture that are 
famed throughout the world. Organized 
sports, both aquatic and on land. Profes- 
sional men's clubs. Women's conferences. 
Great lectures and recitals. 

Ask for Preliminary Quarterly. 

Chautauqua Institution 

CHAUTAUQUA, NEW YORK 



BEAWCOMOTim 
jmBIAMSSSSS 

Soon you will be an engineer and earn 
more. We teach you by mail. Only rail- 
way school in existence conducted by ac- 
tual railway officials. Our students make 
good. Best roads represented. Positions 
guaranteed to those mentally and phys- 
ically competent. Hundreds needed 
now. Write today for 
The Wenthe 



jmpeient. nunureus neeueu J-t -mS 

Prite today for catalog, etc. .— -7ii f JBfl 
enthe Ry. Corres. School, //J\ ^5*V 
;ox 585, Freeport, III. /jjLjJ Ksd 




How to Build 
Ice Yacht 



an 



Scientific American Supplement 1154 

describes exhaustively and clearly the llnild- 
iiiil of a l.utt'fii lee Uo:ii. Full working 
drawings accompany the text. 

.The Scientific American Supplement 
1197 contains an article in which the con- 
struction of \ ii l,'p-io-I>Mic Ico Mim»h is 
carefully explained with the help of complete 
drawings. 

In Scientific American Supplement 1253 
an illustrated article is published on A .Jil>- 
HcsMled llain^ail Moop lie Yacht. 

In Scientific Amebic an Supplement 1556 
is published an article on I miM'ovccl !<•«* 
Vnclit construction, a craft being described 
having a Hollow Kaekbone ami 250 
Square l*'eel of Sail Area. 

Each article is accompanied by Complete 
Workings lira wiiiir*. 

The entire set of four papers here enumerated 
will be sent by mail on receipt of 40 cents. 

Any single number can be supplied for to 
cents. 

Order from your newsdealer or from 

MUNN & CO., 361 Broadway, New York 



•February i, 1508. 
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INSTRUCTIVE VOLUMES. 



Home Mechanics 
for Amateurs 

This book bas achieved anunparalleled success in one 
week, eAmL a Special Edi- 



HOME 
MECHANICS 

fhr 

AMATEURS 



tion of 4,000 copies bas been 
ordered, ft is by far tbe 
largest and best book on 
the subject ever ottered at 
such a low price. It tells 
bow to make things the 
right way— tbe " only "way 
—at small expense. It will 
prove of value to you— 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 
giving contents— the circu- 
lars cost only a cent- the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. Trie first 
large edition is almost 
gone, order to-day. 

370 Pages ;Wtf Engravings Price $1.50 




TWENTY-THIRD EDITION 

Experimental Science 

By GEORGE H. HOPKINS 

Revised and Greatly Enlarged 2 Octavo Volumes. 1,100 
Pmaes. S00 Illustrations. Girth Bound, Postpaid, 
$5.00, Half Mqtocc* P»stp»id, $7.00. 
EXPIDIUMKNTAli SCIENCK is so well known to 
many of our readers that it is h artily necessary now to 
give a description of 
this work. Mr. Hopkins 
decided some months 
ago that it w»uld be 
necessary to prepare a 
new edition of this work 
in ordin- that ihe many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless tete- 
graphy, for example, 
have been made. It 
was necessary, there- 
fore, that a good *eal of 
new matter should be 
added to the work in 
I •rder to make it thor- 
oughly up-to-date, and 
with this object In view 
I some 210 pages have 
f been added. On ac- 
count of the increased 
j-ize of the work.it bas 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 




REVISED ami EMABKED EDITION 



Cyclopedia 



The Scientific American 

Of Receipts 
Notes a.rvd ^ 
Queries. V 

15.000 Receipts. 734 Pages. 

Price, $5.00 in Cloth. $0.00 in Sheep. SO.J50 

in Hnli' Morocco. Post Free, 

This work has oeen re- 
vised and enlarged, 

900 New Formulas 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general reader It should 
nave a place in every 
liorae and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
theCyclopediamay obtain 
the 

1901 APPENDIX. 

Price, bound in cloth, $1.00 

postpaid. 




71/1 a ri\(* stage Illusions and Scientific Diver- 
lTl.r\vJl w sions, including Trick Photography. 
This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
the triclcs are* in many 
cases, furnished by the 
prestitiigituteurs th em- 
selves. Conjuring, large 
stage illusions, fire -eas- 
ing, swot d-swallowing, 
ventriloquism, mental 
magic, ancient magic, 
automata, curious toys, 
stage effects, photofzrapn- 
ic trick?, and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and i llust rated, 
making a handsome vol- 
ume. It is tastefully 
printed an* bound. Ac- 
knowledged by the pro- 
fession to be the Stand* 
aid Work on Magic. 

By A. A. Hopkins. 5fi8 pages. 420illus. Price %-i. 50. 




Wave motor, J. Tydings 

Wave motor, D. Binns 

Weft threads, such as horse hair and the 
like, in the shed, mechanism for in- 
serting separate, O. Wahle 

Weighing machine, automatic, R. V. Brad- 
shaw 

Wells, clamp for motion rods for oil, J. T. 
Hovis 

Wheel rim fastener. R. L,. Morgan 

Whisk and hroom holder. J. I\ Wyher. . . . 

Windmill, J. H. Kappelmann 

Window lock, C. M. Kinsey 

Window shield and screen, combined, A. 
R. Martin 

Wrench, B. P. Webb 

Wrench, C. W. Sievert 



877,021 
877,459 



877,168 

876,966 
877,217 
877,277 
877,434 

877,088 

877,209 
877,273 
877,457 



DESIGNS. 

Car body, W. R. McKeen. Jr 39,032 

Picture frame, moving, A. E. Marshall. .... 39.030 

Radiator section, wall. J. A. Ilolf elder. ... . 39,031 

Type, font of, T. C. Robinson 3?»,029 



TRADE MARKS. 

Ale, ginger, Blanke-Baer Chemical Co 

Amusement devices, J- P. Staderman 

Antiseptic foot powder, Bell-Wart Manufac- 
turing Co 

Balm, toilet, A. S. Blac 

Beer, New South Brewery and Ice Co 

Belting, leather, Detroit Oak Belting Co... 

Belts, girdles, and sashes, A. Nahass 

Boots and shoes, leather, A. J. Bates Co... 

Brooms, Lee Broom and Duster Co... 67, 187, 

Brooms, whisks, brushes, and dusters, Lee 
Broom and Duster Co 

Brush sterilizer, tooth, D. M. Hitch 

Butter, Bennett Co 

Canned clams, J. Wyman & Son 

Canned fruits and vegetables, Kiienour 
Baker Grocery Co 

Canned fruits, berries, and vegetables, E. 
T. Smith Co 

Cheese, W. J. Eldridge 67.170, 

Cigarette paper, Braunstein & Cie..67,132 to 

Clothing. certain, Scandinavian Fur and 
Leather Co. . 

Coats. vests, trousers, and overcoats, 
Friend & Marks 

Coffee and tea, J. H. Allen & Co 

Coffee with milk. Nestle & Anglo-Swiss 
Condensed Milk Co 

Corsets, J. Newman & Sons 67.189, 

Cotton piece goods. Boott Mills 67,173 to 

Fish, preserved, Rosenstein Bros 

Flavoring syrups for beverages, W. F. 
"Wybie . . 

Foods, certain, Fischer Bros 

Foods, certain, Simon Levi Co 

Foods, certain saccharine, Fischer Bros 

Foods, certain sea, K. Shivell 

Foods, certain sea, Strohmeyer & Arpe Co., 

67,168. 

Foundry facings, etc., certain, United States 
Graphite Co 

Hames, wooden. Beagle Hame Works 

Hose nozzles, Eaton, Cole & Burnhain Co... 

Liimps, oil burning, C. T. Ham Manufac- 
turing Co. 67,151 to 

Lard, Interstate Packing Co 

Lard substitute. High Grade Lard Co 

Lye, sodium chlorid, and starch, Fischer 
Bros 

Malt extract, Va. Brewing Co 

Meats, fresh, Jacob Dold Packing Co 

Medicated wines, H. S. Wellcome 

Medicinal malt extracts, New South Brewery 
and Ice Co 

Medicinal tonic. Peoples Chemical Co 

Medicine, certain. J. Houston 

Medicine, certain, Old Kentucky Manufac- 
turing Co 

Medicines, certain, Dermatone Co 

Milk and cream, Sheffield Farms-Slawson- 
Deckei' Co 

Mustard, R. T. French Co 

Newspaper, Chicago Herald Co 

Oil, castor. R. J. Wiseman 

Oil, olive, N. Johnston & Sons 

Ointments. H. M. Tileston 

Packing, machinery, New York Belting and 
Packing Co 

Paint, composition. "Le Ripolin" (Societe 
anonyme francaise de peintures lacquees 
et d'enduits sons-inarins. procedes Le- 
franc & Briegleb reunis) 

Paints, pigments, stains, etc., Sherwin- 
Williams Co 

Photographic plates, paper, and films, Im- 
perial Dry Plate Co 

Photographic supplies. Eastman Kodak Co.. 

Pickles. catsup, and vinegar, Donaldson- 
Shaltz Co 

rianers, open-side. Detriek ifc Harvey Ma- 
chine Co. of Baltimore City 

Plum pudding, Atmore & Son 

Poisons and disinfectants, certain, E. S. 
Wells 

Potato diggers, A. B. Farquhar Co 

Publication, monthly, S. S. McClure Co.... 

Publications, certain, H. B. Darling 

Remedy for skin diseases, J. E. Riggs 

Rihbons, J Sulzbach 

Rubber boots and shoes, L. Candee & Co... 

Rubber footwear and tires. Hood Rubher Co. 

Rubber boots and shoes. Candee & Co 

Shoes, leather, Bielefeld & Spahn 

Spices, Woolson Spice Co 

Stoves and ranges, Belknap Hardware and 
Manufacturing Co 

Syrup, maple, Bennett Co 

I Tin and terne plates, Follansbee Brothers 
Co 

Tonics. C. P. Gieraltowski 

Tool handles, iron, Stanley Rule and Level 
I Co 

Tools, certain, Fayette R. Plumb, Incor- 
porated i 

Vermin exterminator, C. M. Hart 

Whisky, Cook & Bernheimer C!». .. 67.203 to 

Whisky, P. Dempsey & Co 

Whiskv, E. Martin & Co 

Whisky, F. Korbel & Bros 

Whiskv, Wright & Taylor 



67,222 
67,144 

67,202 
67,1-' 
67,10, 
67,377 
67,188 
67,21!) 
67,213 

67,212 
67,150 
67,171 
67,201 

67,194 

67,157 
67.180 
67,135 



67,183 
67,185 

67,164 
67,100 
67.175 
67,105 

67,227 
67,182 
67,198 
67,181 
67.167 

67,169 

67.215 
67.220 
67,224 

67,155 
67,184 
67,158 

67,200 
67.200 
67,161 
67,146 

67,102 
67,142 
67,130 

67,141 
67.136 

67.16,1 
67.10:! 
67,156 
67,147 
67,186 
67,145 

67,214 



67,163 
67,166 



67,140 
67,137 



67.223 
67,148 

67.216 
67,218 
67,196 
67,176 
67,143 
67,199 
67,162 
67,160 
67,162 
67.221 
67,170 

67,150 
67,172 

67,225 
67,138 

67.226 

67.211 
67.210 
67.205 
67.206 
67.207 
67,208 
67,217 



JUST PUBLISHED 



Scientific American 
Reference Book 

l2mo. 510 Pages. Illustrated. O Colored 
Plates. Price $1*50, postpaid 

The result of the queries of 
three generations of readers 
and correspondents is crystal- 
lized in this boolc, which has 
been in course of preparation 
for months. It is indispensa- 
bl e to every family and busi- 
ness man. It ieals with mat- 
ters ot interest to everybody. 
Tbe book contains 50.000 facts, 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
'Scientific American Refer - 
enceBook "'has been compiled 
after gauging the kn#wn 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Information has 
been drawn from over »ne ton 
of Government reports alone. 
It is a book of everyday refer- 
ence more useful than an en- 
cyclopedia, because you will 
find what you want in an in- 
stant in a more condensed 
form. Sixty years of experi- 
ence alone nave made it possible for the publishers of 
tbe Scientific A meiucan to present to tbe purchasers 
of this book a remarkahle aggregation of information. 

MUNN & C0.» Publishers. 361 Broadway, NEW YORK 




LABELS. 

"Ali Tash a," for cigarettes, Themelis Bros. 

'Atlas." for cigarettes, Themelis Bros 

'Big Dick," for cigars, R. Klein 

'Eggalene," for toilet preparations, E. 
Na rjot 

'Freihofer's Vermicelli," for vermicelli, 
Freihof er Vienna Baking Co 

; 'Freihofer's Noodles." for noodles, Freihofer 
Vienna Baking Co. 

"Harban's Herb Tablets." for a medicinal 
compound, J. H. Harban 

"Paccorat," for furniture, Pacific Coast Rat- 
tan Co., Inc 

"Sultana," for cigarettes, Themelis Bros. . . 



14,000 
14,«02 
13,999 

14,0*6 

14,003 

14,004 

14,005 

14,007 
li,001 



NO MORE ROUND SHOULDERS FOR PROF. CHAS. MUNTER'S 



MAN, WOMAN OR CHILD 



NULIFE 



STRAIGHTENS ROUND SHOULDERS 

AND COMPELS 

DEEP AND PROPER BREATHING 




(Patented) 

NOTHING LIKE IT IN THE WORLD 
"Health Is Youth," says Prof. Charles Blunter 

"NTXLIFE "gives thatperfectmilitarybearingdemanded by health and fash- 
ion. You cannot BREATHEPROPERLY unless you STAND PROPERLY. 
"MULIFE " holds you erect and keeps you there. Expands the chest from two 
to six inches, and reduces your abdomen to proper proportions. The instant 
effect of wearing "NULIFE " is as if one were transplanted from a stuffy room 
to the mountain tops, causing a natural, regular respiration, and giving a con- 
tinual internal massage with Nature's tonic, fresh air, which i s exhilarating, 
inspiring vigor and HEW LIFE with every breath. Wearing "NULIFE" 
during daily occupation means proper breathing all the time without exertion 
or loss of time. 

"NTJLIFE" corrects the dangers to health arising from cramped lungs due 
to round shoulders and sunken chest, which prevents proper breathing. This 
stooped position forces the entire weight of the b«dy on the abdomen, which 
should be supported by the spine and hips. "NULIFE " instantly corrects 
this, giving Man a commanding appearance, makes Woman a perfect figure 
with or without a corset; causes Children to sit and stand erect and grow 
healthy (a Messing to children -while growing). 

" KuLTFE " is made of a washable fabric, is self-lacing and pleasant to wear, 
and isso simple any child can put it on without assistance. You simply fasten 
the belt around the waist and " NULIFE " does the rest. " NULIFE former- 
ly sold at 15.00. Now sent direct to you for $3.00 -with my guarantee— that 
*' NULIFE " -will do all I claim for it. When ordering, send me your name 
and address, carefully written, with your height, ■weight and chest measure 
(not bust measure), and whether male or female, with $3.00, and "NULIFE" 
will be sent to you prepaid. Large sizes extra. Address 

Prof. CHAS. MUNTER. Dept. 87, "NULIFE" Company 
23 West 45th Street, nr. 5th Avenue, New York City 

FREE— Our illustrated book on " NULIFE '* and what it will do for you. 




LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 

THE GLOBE MACHINE AND STAMPING CO. 

t>T0 Hamilton St., Clcvclnnd, O. 



LB? 



Mii.m 



_ Corliss Engines, Brewers' 

and Bottlers' Machinery. THE VILTER 
MFS. CO., 899 Clinton St., Milwaukee, Wis. 



Mnnnc & experimental work. 

ITIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



Expert Manufacturers 
Fine Jobbing Work 

PARKER. STEARNS&C0.. 228.229 South Street. New York 



RUBBER. 



Model Machh 
C. TIETZM1NN, IDS Eleventh A 



S5S I EB S 



ROLL PAPER TAPE 

Of required widths and thickness, 
accurately wound free from breaks. 

OLOXIAL COMPANY, Mechanic Falls, Me. 



PRINTS. 

"Artgum The Dry Cleaner and Massager," 

for a cleaning composition 2,203 

"Men's and Boys' Apparel." for men's and 

boys' apparel. H. C. Lytton 2,205 

' 'No. 323 Blue Ribbon , ' ' for playing cards, 

Willis W. Russell Card Co 2,202 

"Sawyer's Crystal Blue," for washing blue, 

Sawyer Crystal Blue Co 2,204 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named In the fore- 
going list. For teiiiis and further particulars 
' address Munn & Co., 361 Broadway, New York. 



xperimental & Model Work 

ir. & advice free. Wm. Gardam & Son. 45-51 Rose St.N.Y 



MODELS *• EXPERIMENTAL WORK, 
IIIUULLO Gears. Dies. Tools, Novelties manuf act'd. 
M. P. SCHELL, W59 Union Street, San Francisco. 



O INVENTIONS PERFECTED 
rt r APCIffll lJNION MODEL WORKS 
WC.ArtOlt2» 133 So CLARK St. CHICAGO. 



HOW TO MAKE ELE B C o T o P .<!g AL 

CASTINGS FOR MOTORS AND HYNAMOS 

New Book on "Storage Batteries," $1.50. Choice of 
28 books for 10 cents. Send for new Casting List or 
Book Catalog. 

UUIIIER PUB. CO., Dept. 8, Lynn, Maes. 

MAKE MONEY 

Giving MovingPicture Shows. 

Free Catalog. 

XSugene C3ino, 

Dearborn & Randolph Sis., Chicago, 




LANGLEY'S AERODROME —FULLY 

described and illustrated in Scientific Americas' 
Supplements 1404 and 140.1. Price 10 cents each 
by mail. Munn & Company, 361 Broadway, New Yorl' 
City, and all newsdealers. 




Do Your Own Printing 



$5 press prints cards, labels, etc. Circular, 
book, newspaper press $18. Money saver, 
maker. All easy. Hulessent. Write factory 
for press catalog, type, paper, etc. , 

THE PRESS (.:•., Merirten, Cwmi. 



BARGAIN 

MAGAZINE 

SUBSCRIPTIONS 



Metropolitan, 
McClure's, = 



= $1.50) Q 
= 1.50* uur 



Reg. Price, = = $3.00 



S 



price for both 

$1.65 



Metropolitan, 
Pearson's, = 
Designer, = = 

Reg. Price, 

Metropolitan, 
Designer, = = 
Etude, = = = 

Reg. Price, = 



= = J Ha) Our price for the 
; I ^jj three 

= $I50) $2.15 

= = $L ^) Our price for the 

three 

= = $3.50 $2.35 



V. 



On account of our special arrangement with the 
publishers of various magazines, we are in a position 
to quote prices to you far below those which would 
ordinarily be given to you, so if you do not find 

, | ill' rr 1 l'* J^ Metropolitan 

in the above clubbing otters the combination /Magazine Agency 
which you desire, write to us exactly what 

. 1 -I ... * . f Enclosed please 

you wish and we will quote you the lowest / find* for 

r 1 ... f which please send me 

price tor such a combination. / the following combina- 

tion : 

Metropolitan. - 

METROPOLITAN 
MAGAZINE AGENCY x ««.. 

7 West 29th Street 

N. Y. CITY 
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We request 
manufactu rers, 
inventors and 
others needing 
special articles 
in rubber to send 
us descriptions of 
their require- 
ments with draw- 
ings or wood 
models for esti- 
mates as to cost 
of producing in 
rubber. 

A full line of 
Mechanical Rub- 
ber Goods of 
every description. 



Vulcanizing Press for 
Rubber Specialties 

A Single Plate MbTi" B Double Plate Mold. C Steam 

Spaces in Press Plates. D Hydraulic Pressure 

2000 lbs. square inch. 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

91 & 93 Chambers Street, New York 



All varieties at lowest prices. Best Railroad 

Track and Wagon or Stock Scales made, 

Also 1CO0 useful articles, including Safes. 

1 Sewiug Machines, Bicycles, Tools, etc. Save 

Money. Lists Free. Chicago Scale Co., Chicago, 111. 



Scales 



TRY ITYQUR SELF FOR DAYS WITHOUT DEPOSIT 



- lt not satisfactory, return it and no questions asked. I>au** 

™ Improved Tip Top Duplicator is the result ot 2n 

years' experience, and is used and endorsed by thousands ot 

I business houses and individuals. 100 copies 

-om pen-written and 50 copies from type- 

ritten original — Clear, C'lenn,* pm wn 

I Perfect. Complete •unlicator,J> / .W 




Complete 
e (prints &%s.\Z in.), price, 



Felts II. IflUH Duplicator Co., 
BuiMlng, 113 John Street, New Tork 



Perfection 




Marine Motor 

Speedy. Powerful. Simple. Reversl« 
hie. No crnnkiner. Best finished en- 
gine sold. 2?'j h.p. $55 complete. 
Drop forced crank-shaft; bronze con- 
necting rod; ground piston and cylin- 
der; best babbitted C U D CQ>t 
hearings; Bantam J rl.r • v9tf 
thrust bearings; ele- (with full boat 

vated timer; multi- equipment.) 

pie sight-feed oilers. Choice of L110I1- 
enhcimer Generator or Kingston F.F. 
Carburetor. Sold on "square deal" 
principle, W'e replace fr*e any engine 
that does not give, perfect satisfaction. 
Handsome catalog o'f all sizes on request 
The Caille Perfection Motor Co. 
1310 2d Ave., Detroit, Michr 




THE RESULT of our 

Seven Years' Experience as Motor Gar Builders 

A car developed by constant improvement in detail 

from year to year. 

The National is Quiet, easy-riding, simple in construc- 
tion, and accessible. It has a ball-bearing motor, an aluminum 
body, a double ignition system, perfect spring suspension, flexible con- 
trol, au<l so readily understood '*a novice becomes familiar 
with its entire construction on short, acquaintance.*' 
Model K— 4 ryl., 4%x5. Model R— 6 cyl., ifo±%- 
Illodel Bf— 4 eyl., 5x5. .Model T— G eyl., 5x5. 
Write for particulars and our booklet* ** What Owners 
Say About Their Nationals.** 

National Motor Vehicle Co., 1019 E. 22nd St., Indianapolis, Ind. 



.^ 



MLMETOIL 



IllBRlCATts 8 ^ 

Anything *>&ig 

■ 5-21 S.CLBIWTON ST. 

) C.H. B ES LY a CO fit '.£?,V£U SA 



60 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copvrights &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether aD 
invention is probably patentable. Communica. 
tionsstrictlycon8dentlal. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the 

Scientific American, 

A handsomely illustrated weefcly. Largest dr« 
culation of any scientific journal. Terms, $3 a 
year ; four months, $L Sold by all newsdealers. 

MUNN&Co. 36,B ' oad « a * New York 

Branch Office. 636 F 8 U Washington. IX C. 




Victor- Victrola 

A new style Victor 

All the refined entertainment which 
only the Victor can supply, in a new 
and elegant setting. 

The horn and all moving parts are entirely concealed in 
a handsome mahogany cabinet, and the music is made loud 
or soft by opening or closing the small doors. » 

The cabinet contains alburns for 150 records and drawer 
for accessories. All metal parts heavily gold-plated. 

The most complete /"""""* 

of all musical instruments. m&°% A 

Hear the Victor- Victrola at any music-house or \X /?'~ 

talking-machine merchant's. Write to us for descriptive \rjB7* H 

booklet. . ^-BSfe 

VICTOR TALKING MACHINE CO., Camden, N. J. >%* 



OWN A FACTORY 

Big money making concrete blocks. 
Pettyjohn plants successful everywhere. 
Patented Portable and Collapsible Ma- 
chine is the best, fastest, simplest and 
cheapest. No off-bearing. No cracked 
or broken blocks. No expensive iron 
pallets. Trade rapidly increases. No 
experience necessary. We furnish com- 
plete instructions. Now is the time to 

start. Write for full particulars. 

The Pettyjohn Co., 615 N. 6th St., TerreHaute, Ind. 
'HOW TO REMEMBER" 

; Free to Readers of this Publication 





You are no greater Intellectuallythan 
your memory. Easy, inexpensive, ln- 
aaea income; gives ready memory for 
faces, oames, business details, studies, con* 
ITerQation; develops will, public spaa king, personality, 
J Send today for Free Booklet. Address 
■DICISON DEHOR Y SCHOOL, ?00 Auditorium Bldg., Chicago 




Would You"Make the Round 
Trip" Without Uncertainty? 

Investigate the 

Hildreth 
Marine Motors 

We are ready to 

"SHOW YOU" 

Send for valuable facts 
'about Marine Motors. 

THE HILDRETH MFG. CO. 

f 703 Sheridan, Lansing, Mich., t'.S.A 



CURTISS W0RLDS 



RECORD 



MOTORCYCLES 

New Single and Double Cylin- 
der Models for 190S now ready. 
Diamond Medal, Highest 
Award, National Endurance 
run, won on a Curtiss. Send 
for Catalogue H and Booklet 
" Achievements." 

G, H. CURTISS MFG. CO., Hammondsport, N. Y. 




REFLECTING LANTERN FOR OPAQUE OBJECTS 



Will show on the screen Book Illustrations, Engravings, Post Cards and opaque objects brilliantly illuminated 
in .Natural Colors. Made in two styles. The College Projector, a large, powerful instrument tor classroom 
arid auditorium work. Now in use at Harvard, Cornell. University of Pennsylvania. Swarthmore, Leland 
Stanford. Girard College, etc., etc. The Post Card Projector, on same principle but. simpler and 
inexpensive, for showing post cards and other illustrations in Natural Colors. With the Post Card Projector 
a collection of cards becomes a constant source of instruction and amusement in the home, school or lodge! 
Send for lists of Projectors, Rtereopticons and Moving Picture Machines. Our latest Clearance Lists of 
Microscopes, Stereopticons ana X Ray apparatus sent free. 

WILLIAMS, BROWN & EARLE, Dept. 6, 9l8 Chestnut Street, Philadelphia, Pa. 




COLUMBUS BUGGIES 

BUILT BY US 

The Standard for Quality Everywhere 

NOW SOLD DIRECT FROM OUR FACTORY TO YOU 

SAVING YOU THE HOME DEALER'S PROFIT 

A "Columbus" is the vehicle you should buy. Don't take chances when 

you can go direct to the manufacturer, gettiD? the genuine Columbus 

Quality and Columbus Style, amving the i(/% to 60% Dealer's Profit. 

Every Vehicle Sold on One Full Month Approval 

Trial and Guaranteed Two Years. 

We Want you as a customer— once a Columbus customer— b.1w&sb & 

Columbus buyer. When you do business with this company, you are 

dealing with an old reliable manufacturer with a reputation built on quality 

and square dealing. We have Dugp ies now in use sold over 15 years ago. 

.We have thousands of customers who would not have anything else. 

i OUR CATALOGUE of COLUMBUS BUGGIES, 
Runabouts. Phaetons, Surreys. Stanhvpes, Car- 
riages and Harness will be mailed to you abso- 
^^^^_^^^^_ lutely free. Write for it now. 

THE COLUMBUS CARRIAGE & HARNESS CO., 
2063 So. High Street, Columbus, Ohio 



Engineering News 

*-J (ILLUSTRATED) <-^ 



The 



(ILLUSTRATED) 

214 Broadway, New York 

leading weekly Engineering paper of the world, devoted to 
Mining, and Electrical Engineers. 100 to 125 pages weekly. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

5AMPLE5ano1NF0RMATI0N on APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Apparatus and Material 

IBS 

Hanson & Van Winkle 

Co., 

Newark. Pi. J. 

28 & 30 S. Canal St. 
Chicago. 




Piorf*o ^°' or ^ oa ' s 



and Engines 




These boats are guaranteed satisfac- 
tory in every way. Staunch and 
Safe, they combine dependability 
and durability with lightness, speed 
and comfort. Equipped with Pierce 
Noiseless Motors; the perfected 
result of 23 years experience in 
building gasoline Motors. Both boats 
and motors are guaranteed free from 
all defects 
— we replace 
at our ex- 
pense any 
part that 
proves d e 
fective — 
whether 
within one 
year or five years 

Don't buy a boat or engine uir 
you get our free illustrated Book— 
you'll find it a reliable guide if you want to 
make a wise selection. Write today. 

PIERCE ENGINE COMPANY. 24 West St., Racine, Wis. 

1421 Michigan Avenne.Chlcago 
I 81egel-Coftper,NewYork Uty Butler Motor Car Co. ,Boiton 




GILSON 



Gasoline Engine 
and Pumping Jack 

JACKS TO FIT ANY STYLE PUMP 

*r*70 00 Complete. Every country 
*P * home supplied with our sys- 

tem always has water. Will run ice cream 
freezer, churn.washingmachine, etc., etc. 

jENn^FOR CATALOG.; ALL SIZES 




Gilson Mfg. Co.. Park St.. Pt . Wash i ngion, Wis. 




|p 600K-KEEPINLt 
CORRESPONDENCE 
TYPEWRITERS 

MAKE IT POSSIBLE TO 
THOROUGHLY SYSTEMATIZE ALL 

BUSINESS £n?3. condensed billed 

The Underwood Typewriter Coinc 

NEW YORK OR ANYWHERE. 




i* -■ ALLEN *■ 
% COMMUTATOR 
LUBRICANT 

Preserves, Lubricates, Brightens. 
Prevents cutting or sparking. Cures dynamo 
troubles. Sample free for dealer's name, 

L B. ALLEN CO., Inc., 1335 A Columbia Avenue 
CHICAGO 




THE DECIMETER RULE 



ih 



interests of Gvil, Mechanical, 
Send for free sample Copy, f 



a,,,l l flH l ,l l ,ai l ,,dl„,J^,„l„l,,l,,l,,| l Sl l ,,,l,,fl,,,,l 



' '-[.;,[' 



This Rtilrisl millimeter thick, 1 Centimeter wide, 1 Deri- 
meter long; its Volume is 1 Cubic Centimeter, its Weight j u 
Gram* IB The Specific Gravity. Termed by Lord Kelvin of 
England : "A Key to the Metric System." A unique steel rule, 
graduated to millimeters. Invaluable to Business men, Scien- 
tists, Students and others. Sent in neat leather case for the 
Vest pocket. Post-paid to any part of the w»rld for 2: 



THE LUFKIN RULE CO. SAGINAW. MO US A 



